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Abstract  
  
       This study was designed to reveal the prevalence of animal parasitic 
diseases in nomadic cattle herds in Abyei area. Collection of data from 
the veterinary records, Veterinary drug centres, questionnaire and 
external parasites, faecal and blood samples from animals were carried 
out for one year. 
      The clinical records showed that, parasitic diseases constitute a major 
problem, and formed 53% of the total diseases recorded in the clinical 
records. Veterinary drug centres records also revealed that, within 
parasitic drugs, anthelmentic drugs were the most used in high quantities 
constituting 48%, then blood parasites as 37% and external parasites 
drugs which were 15%. 
        During the wet season, many cattle herds were found in a restricted 
area sharing the available water and pasture. 
       There were no proper slaughter houses, and also disposal of the 
offals and carcasses during meat inspection.                                             
        Cattle parasitic diseases were surveyed at four administrative units 
in the study area at Muglad, Mayram, Abyei and Dibab. Faecal samples, 
blood smear, ticks and biting flies were collected. The results of this 
survey showed the followings:                                                               
        The faecal samples from cattle using floatation and sedimentation 
methods showed that: Paramphistomum sp constituted 11.25%, Fasciola 
gigantica 5.00%, Schistosoma bovis, 1.50%, Oesophagustomum sp 
2.50%, Moniezia sp 0.63% and Eimeria sp, 4.38 %.  The occurrence of 
internal parasites was found higher during the wet season.                                                     
       Blood smear examination revealed that there were Theileria species 
and Babesia species at prevalence rates of 5.88% and 5.15% respectively. 
Theileria sp was more prevalent in Muglad compared to other locations, 
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while Babesia was more frequently detected in Mayram. It is noticeable 
that the overall prevalence is almost the same for the two parasites. 
       Herds were found to be 100% infested with hard ticks. 9 different 
tick species were identified. They belong to three genera: Amblyomma, 
Hyalomma and Rhipicephalus. Identified tick species collected from 
cattle, sheep, goats and camel were: Amblyomma lepidum, Rhipicephalus 
sanguineus, Rhipicephalus evertsi, Rhipicephalus simus. simus, 
Boophilus decoloratus, Hyalomma marginatum rufipes, Hyalomma 
anatolicum excavatum, Hyalomma truncatum and Hyalomma  
dromedarii. 
       The most abundant tick species were Rhipicephalus sanguineus 
(38.60%), Amblyomma lepidum (29.06%) and Hyalomma marginatum 
rufipes (27.91%). The total count of ticks showed that Amblyomma 
lepidum and Hyalomma m. rufipes were actively distributed throughout 
the year among the hosts with relative preference to cattle and camel. 
Similarly Rhipicephalus sanguineus had a significant distribution in 
sheep with restricted presence on other animal species.                                
      The biting flies identified revealed; Atylotus agrystus, Atylotus 
fuscipus, Tabanus taeniola and Ancala latipes. The total count showed 
that, Atylotus agrystus and Tabanus taeniola were actively distributed in 
the area.                                                                            
       Parasitic disease burden as calculated for individual animals revealed 
that examined animals (100%) were infested with ticks. 64% of the 
animals were infested with ticks only. The rest showed 32% with one 
internal parasite and ticks, and 4% with two internal parasites and ticks.  
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      The nomads were found scattered during the dry season, whereas they 
were found in concentration in five locations during the wet season. The 
main water sources in the wet season are Rahad, Butta, Hafeir and Al 
Wadi. Whereas in the dry season, the main water sources are Ragaba and 
Downki and other additional sources such as Hafeir, Id and Bahr Al Arab.  
     The animal owners have a good knowledge about the parasitic 
diseases and their symptoms, but their knowledge about the treatment and 
control was not adequate. They ranked the most important diseases as 
follows: mixed infection (Alk) 71%, Ticks and tick-borne diseases 27%, 
Biting flies and Trypanosomosis 20%, Foot and mouth disease and Black 
quarter as 20% each. 
       The majority of the livestock keepers were 58.60% treating their 
animals several times throughout the year, and they find the drug in the 
temporary markets and sometimes in the (Farig).       
      Ticks were 61%, and 39%for biting flies were found during wet 
season, whereas, in the dry season 91% ticks and 9% biting flies.  
    The general problems stressed by owners were:        
1. In the dry season, the pasture is poor and water is scarce.  
2. Darfour war and the tribal conflicts lead to displacements which  
    predispose introduction of diseases.   
3.  Pasture lands were reduced by the extending oil fields, and the newly  
     constructed roads blocked some of the natural water valleys. 
 4. Animal teats were damaged by ticks. 
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  ﺔــــﺍﳋﻼﺻ
 ﺍﳌﺘﺮﺣﻠـﺔ ﰱ ﻣﻨﻄﻘـﺔ ﺍﻟﻘﻄﻌﺎﻥ ﰲ ﺍﻷﻣﺮﺍﺽ ﺍﻟﻄﻔﻴﻠﻴﺔ ﻋﻮﺍﻣﻞ ﺇﻧﺘﺸﺎﺭ ﺪﻑ ﻫﺬﻩ ﺍﻟﺪﺭﺍﺳﺔ ﳌﻌﺮﻓﺔ        
 ، ﺍﳌﺘﻮﻓﺮﺓ ﲟﻮﺍﻗﻊ ﺧـﺪﻣﺎﺕ ﺍﻟﺜـﺮﻭﺓ ﺍﳊﻴﻮﺍﻧﻴـﺔ ﺍﻟﺒﻴﺎﻧﺎﺕﲨﻊ ﻭﻟﻠﻮﺻﻮﻝ ﳌﻌﻠﻮﻣﺎﺕ ﻣﻮﺛﻮﻗﺔ ﰎ . ﺃﺑـﲕ 
ﻨﺎﺕ ﻣـﻦ ﺍﳌﻔـﺼﻠﻴﺎﺕ ﲨﻊ ﻋﻴ ﺇﺿﺎﻓﺔ ﺍﱃ   ﳉﻤﻊ ﻣﻌﻠﻮﻣﺎﺕ ﻣﻦ ﺍﻟﺮﻋﺎﻩ ﺇﺳﺘﺒﻴﺎﻥ،  ﺍﻟﺼﻴﺪﻟﻴﺎﺕ ﺳﺠﻼﺕ
  . ﻭﺍﻟﱪﺍﺯ ﻭﺍﻟﺪﻡ ﻣﻦ ﺍﳊﻴﻮﺍﻧﺎﺕ ﺧﻼﻝ ﻓﺼﻠﻰ ﺍﻟﺴﻨﺔ 
ﺎﻟﻌﻴـﺎﺩﺍﺕ ﺑﻼﺕ ﻛﻤﺎ ﺃﻥ ﺍﻟﺴﺠ  ، ﺍﳌﻨﻄﻘﺔﺃﻇﻬﺮﺕ ﺍﻟﺒﻴﺎﻧﺎﺕ ﺃﻧﻪ ﻫﻨﺎﻟﻚ ﻣﺸﻜﻠﺔ ﺃﻣﺮﺍﺽ ﻃﻔﻴﻠﻴﺔ ﰱ       
. ﻣﻦ ﲨﻠـﺔ ﺍﻷﻣـﺮﺍﺽ % 35ﻭﻭﺟﺪﺕ ﺗﻌﺎﺩﻝ ، ﺃﺛﺒﺘﺖ ﺃﻥ ﺍﻷﻣﺮﺍﺽ ﺍﻟﻄﻔﻴﻠﻴﺔ ﺗﺸﻜﻞ ﻣﺸﻜﻠﺔ ﺃﺳﺎﺳﻴﺔ 
ﻭﺃﺩﻭﻳـﺔ % 84ﻣﻀﺎﺩﺍﺕ ﺍﻟﺪﻳﺪﺍﻥ ﻫﻰ ﺍﻷﻛﺜﺮ ﺇﺳـﺘﺨﺪﺍﻣﺎ ﻭﲤﺜـﻞ ﺑﻴﺎﻧﺎﺕ ﺍﻟﺼﻴﺪﻟﻴﺎﺕ ﺃﻭﺿﺤﺖ ﺃﻥ 
ﻣﻦ ﲨﻠﺔ ﺃﺩﻭﻳﺔ ﺍﻟﻄﻔﻴﻠﻴﺎﺕ ﺍﳌـﺴﺘﺨﺪﻣﺔ % 51ﻭﺃﺩﻭﻳﺔ ﺍﻟﻄﻔﻴﻠﻴﺎﺕ ﺍﳋﺎﺭﺟﻴﺔ % 73ﻃﻔﻴﻠﻴﺎﺕ ﺍﻟﺪﻡ ﲤﺜﻞ 
  . ﻒ ﺃﻥ ﺍﻟﻘﻄﻌﺎﻥ ﺗﺘﺰﺍﺣﻢ ﰱ ﻣﻨﺎﻃﻖ ﳏﺪﺩﺓ ﺧﻼﻝ ﻓﺘﺮﺓ ﺍﳋﺮﻳ ﻛﻤﺎ ﺃﻭﺿﺤﺖ ﺍﻟﺒﻴﺎﻧﺎﺕ .ﺑﺎﳌﻨﻄﻘﺔ 
ﻮﺟﺪ ﻧﻈﺎﻡ ﺃﻣﺜـﻞ ﻟﻠـﺘﺨﻠﺺ ﻣـﻦ ﺍﻟﻔـﻀﻼﺕ ﻭﻛﺬﻟﻚ ﻻ ﻳ،     ﺃﻳﻀﺎ ﻻﺗﻮﺟﺪ ﻣﺴﺎﱁ ﻣﺜﻠﻰ ﺑﺎﳌﻨﻄﻘﺔ 
  .ﻭﺍﳊﻴﻮﺍﻧﺎﺕ ﺍﻟﻨﺎﻓﻘﺔ 
، ﺃﺑـﲕ ، ﺑﺎﳌﻨﻄﻘﺔ ﰱ ﺃﺭﺑﻊ ﻭﺣﺪﺍﺕ ﺇﺩﺍﺭﻳﺔ ﻭﻫﻰ ﺍﻠﺪ        ﺃﺟﺮﻳﺖ ﺩﺭﺍﺳﺔ ﻣﺴﺢ ﺍﻷﻣﺮﺍﺽ ﺍﻟﻄﻔﻴﻠﻴﺔ 
  ﺍﻟﺪﺍﺧﻠﻴﺔ ﺍﻟـﱴ ﺗـﺼﻴﺐ ﺍﳉﻬـﺎﺯ ﺍﳍـﻀﻤﻰ ﰎ ﲨﻊ ﻋﻴﻨﺎﺕ ﺑﺮﺍﺯﻳﺔ ﻟﻔﺤﺺ ﺍﻟﻄﻔﻴﻠﻴﺎﺕ . ﺍﻟﺪﺑﺐ ﻭﺍﳌﲑﻡ 
.  ﺑﺎﳌﻨﻄﻘﺔ ﺍﻟﺬﺑﺎﺏ ﺍﻟﻼﺳﻊ ﻛﻤﺎ ﰎ ﲨﻊ ﻋﻴﻨﺎﺕ ﻣﻦ ﺍﻟﻘﺮﺍﺩ ﻭ . ﻔﺤﺺ ﻃﻔﻴﻠﻴﺎﺕ ﺍﻟﺪﻡ  ﻣﻦ ﺍﻟﺪﻡ ﻟ ﻣﺴﺤﺎﺕﻭ
  :ﺟﺎﺀﺕ ﻧﺘﺎﺋﺞ ﺍﳌﺴﺢ ﻛﻤﺎ ﻳﻠﻰ ﻭ
ﻓـﺸﻴﻮﻻ ، % 52,11      ﻧﺘﺎﺋﺞ ﻋﻴﻨﺎﺕ ﺍﻟﱪﺍﺯ ﺃﻇﻬﺮﺕ ﻭﺟﻮﺩ ﺍﻹﺻﺎﺑﺔ ﺑﺪﻭﺩﺓ ﺍﻟﱪﺍﻣﻔﺴﺘﻮﻡ ﺑﻨـﺴﺒﺔ 
 ﺰﻳـﺎ ﻣﻮﻧﻴ ،% 5,2ﺃﻭﺳﻮﻓﻘﺴﺘﻤﻢ ، % 52,1ﺔ  ﺑﻨﺴﺒ  ﺑﻮﻓﺲ ﺍﻟﺸﺴﺘﻮﺳﻮﻣﺎ، % 5 ﺑﻨﺴﺒﺔ ﺟﺎﺟﺎﻧﺘﻴﻜﺎ
   .ﻭﺟﺪ ﺃﻥ ﻣﻌﺪﻝ ﺍﻹﺻﺎﺑﺔ ﺬﻩ ﺍﻟﺪﻳﺪﺍﻥ ﻣﺮﺗﻔﻌﺎ ﺧﻼﻝ ﻓﺘﺮﺓ ﺍﳋﺮﻳﻒ% . 83,4 ﻭﺍﻷﳝﲑﻳﺎ% 36,0
XI 
ﻭ ﺑﺎﺑﻴﺰﻳـﺎ ﺑﻨـﺴﺒﺔ % 88,5ﲑﻳـﺎ ﺑﻨـﺴﻴﺔ ﺛﺎﻳﻠ ﺍﻟﺪﻡ ﻭﺟﻮﺩ ﻣﺴﺤﺎﺕ       ﺃﻭﺿﺤﺖ ﻧﺘﺎﺋﺞ ﻓﺤﺺ 
ﻭﻟﻜﻦ ﺍﻟﺒﺎﺑﻴﺰﻳﺎ ﻭﺟـﺪﺕ ﺃﻋﻠـﻰ ، ﻭﺃﻥ ﻣﻌﺪﻝ ﺍﻟﺜﺎﻳﻠﲑﻳﺎ ﺛﺎﺑﺖ ﰱ ﻓﺼﻠﻰ ﺍﻟﺼﻴﻒ ﻭﺍﳋﺮﻳﻒ %  51,5
  . ﻞ ﺍﳋﺮﻳﻒﻣﻌﺪﻻ ﰱ ﻓﺼ
ﻭ ﺧﺎﺻـﺔ ﺍﻷﺑﻘـﺎﺭ % 001 ﻭﺟﺪﺕ ﺍﻹﺻﺎﺑﺔ ﺑﺎﻟﻘﺮﺍﺩ ﰱ ﻛﻞ ﺍﻟﻘﻄﻌﺎﻥ ﺍﻟﱴ ﰎ ﻣﺴﺤﻬﺎ ﺑﻨﺴﺒﺔ       
  :  ﻛﺸﻔﺖ ﻋﻦ، ﻋﻴﻨﺎﺕ ﺍﻟﻘﺮﺍﺩ ﺍﻟﱴ ﰎ ﺍﻟﺘﻌﺮﻑ ﻋﻠﻴﻬﺎ ﺧﻼﻝ ﺍﻟﺪﺭﺍﺳﺔ . ﻭﺍﳉﻤﺎﻝ
 ,istreve sulahpecipihR ,sueniugnas sulahpecipihR ,mudipel ammoylbmA
 ,sutaroloced )sulihpooB( sulahpecipihR ,sumiS .sumis sulahpecipihR
 ,mutavacxe mucilotana ammolayH ,sepifur mutanigram ammolayH
 .iirademord ammolayH dna mutacnurt ammolayH
 sulahpecipihR ﺗﺸﻜﻞ ﺍﻟﻜﻢ ﺍﻷﻋﻈﻢ ﻟﻜﻞ ﻋﻴﻨـﺎﺕ ﺍﻟﻘـﺮﺍﺩ ﺍﻟـﱴ ﰎ ﲨﻌﻬـﺎ ﻣـﻦ ﻟﻘﺪ       
   ﻭ )%60.92(ﻨـﺴﺒﺔ ﺑ mudipel ammoylbmA ، )%06.83(ﻨـﺴﺒﺔ ﺑ  sueniugnas
   .)%19.72(ﺑﻨﺴﺒﺔ  sepifur mutanigram ammolayH
 ,sutsyrga sutolytA ﻛﺸﻔﺖ ﻋﻦ ﻭﺟـﻮﺩ ﺍﻟﱴ ﰎ ﺍﻟﺘﻌﺮﻑ ﻋﻠﻴﻬﺎﺃﻳﻀﺎ ﻋﻴﻨﺎﺕ ﺍﻟﺬﺑﺎﺏ             
ﻛﻤـﺎ ﻭﺟـﺪ  ﺃﻥ . sepital alacnA  ﻭ  aloineat sunabaT ،  ,supicsuf sutolytA
  .  ﳘﺎ ﺍﻷﻛﺜﺮ ﺇﻧﺘﺸﺎﺭﺍ ﰱ ﺍﳌﻨﻄﻘﺔaloineat sunabaT ﻭ sutsyrga sutolytA
% 23، ﺇﺻﺎﺑﺔ ﺑﺎﻟﻘﺮﺍﺩ ﻓﻘﻂ % 46    :ﻛﺎﻻﺗﻰ ﺍﻟﻮﺍﺣﺪ  ﺍﻟﻄﻔﻴﻠﻴﺎﺕ ﻋﻠﻰ ﺍﳊﻴﻮﺍﻥ ﻋﺐﺀ ﻭﺟﺪ ﺃﻥ      
ﻓﻘﻂ ﻣﺼﺎﺑﺔ ﺑﻄﻔﻴﻠﲔ ﺩﺍﺧﻠﻴﲔ ﻣﻊ % 4ﻣﻊ ﻗﺮﺍﺩ ﻭ ( ﺩﻳﺪﺍﻥ ﺃﻭ ﻃﻔﻴﻠﻴﺎﺕ ﺩﻡ )ﺇﺻﺎﺑﺔ ﻃﻔﻴﻞ ﺩﺍﺧﻠﻲ ﻭﺍﺣﺪ 
  . ﻗﺮﺍﺩ
 ﰱ ﲬـﺴﺔ  ﻳﺘﺮﻛﺰﻭﻥ  ﻭﻟﻜﻨﻬﻢ  ﻳﻨﺘﺸﺮﻭﻥ ﺧﻼﻝ ﻓﺘﺮﺓ ﺍﻟﺼﻴﻒ ﻥ ﺃﻥ ﺍﻟﺮﻋﺎﻩ   ﺃﻭﺿﺤﺖ ﻧﺘﺎﺋﺞ ﺍﻹﺳﺘﺒﻴﺎ     
 ﺍﻟﺮﻫﺪ ﻳﻌﺘﱪ ﻣﺼﺪﺭ ﺍﳌﻴﺎﻩ ﺍﻷﺳﺎﺳﻰ ﰱ ﺍﳋﺮﻳﻒ ﺇﺿﺎﻓﺔ ﺍﱃ ﺃﺧﺮﻯ ﻣﺜﻞ .ﻂ ﺧﻼﻝ ﻓﺘﺮﺓ ﺍﳋﺮﻳﻒ ﻣﻮﺍﻗﻊ ﻓﻘ 
X 
ﺇﺿﺎﻓﺔ ﺍﱃ ، ﺃﻣﺎ ﺍﻟﺮﻗﺒﺔ ﻭﺍﻟﺪﻭﻧﻜﻰ ﳘﺎ ﺍﳌﺼﺪﺭﺍﻥ ﺍﻷﺳﺎﺳﻴﺎﻥ ﻟﻠﻤﻴﺎﻩ ﰱ ﺍﻟﺼﻴﻒ . ﺍﳊﻔﲑ ﻭﺍﻟﻮﺍﺩﻯ ، ﺍﻟﺒﻮﻃﺔ 
  .ﻟﻌﺮﺏﺍﻟﻌﺪ  ﻭﲝﺮ ﺍ، ﺍﳊﻔﺎﺋﺮ 
ﻭﻟﻜﻦ ﺩﺭﺍﻳﺘﻬﻢ ﺑﻄﺮﻕ ﺍﻟﻌﻼﺝ ﻭﺍﻟﻮﻗﺎﻳﺔ ﻟﻴـﺴﺖ ، ﺑﺎﻷﻣﺮﺍﺽ ﻭﺃﻋﺮﺍﺿﻬﺎ  ﺍﻟﺮﻋﺎﻩ ﻟﺪﻳﻬﻢ ﻣﻌﺮﻓﺔ ﺟﻴﺪﺓ     
% 17( ﺍﻟﻌﺪﻭﻯ ﺍﳌﺸﺘﺮﻛﺔ )ﺍﻟﻌﻠﻚ :   ﺃﻫﻢ ﺍﻷﻣﺮﺍﺽ ﺍﻟﱴ ﺗﺼﻴﺐ ﺣﻴﻮﺍﻧﺎﻢ ﻛﺎﻻﺗﻰ ﺭﺗﺐ ﺍﻟﺮﻋﺎﻩ . ﻛﺎﻓﻴﺔ 
% 02ﰒ % 02  ﺍﻟﺬﺑﺎﺏ ﺍﻟﻼﺳﻊ ﻭﺍﻟﺘﺮﺑﺎﻧـﺴﻮﻣﺎ ،% 72ﺍﻟﻘﺮﺍﺩ ﻭﺍﻷﻣﺮﺍﺽ ﺍﳌﻨﻘﻮﻟﻪ ﺑﻮﺍﺳﻄﺔ ﺍﻟﻘﺮﺍﺩ ، 
  . ﻟﻜﻞ ﻣﻦ ﺃﺑﻮﻟﺴﺎﻥ ﻭﺃﺑﻮﺯﻗﺎﻟﺔ 
 ﻭﻳﺘﺤﺼﻠﻮﻥ ﻋﻠﻰ ﺍﻷﺩﻭﻳـﺔ %06.85 ﻏﻠﺐ ﺍﻟﺮﻋﺎﻩ ﻳﻌﺎﳉﻮﻥ ﺣﻴﻮﺍﻧﺎﻢ ﻋﺪﺓ ﻣﺮﺍﺕ ﺧﻼﻝ ﺍﻟﻌﺎﻡ ﺃ     
  . ﻏﺎﻟﺒﺎ ﻣﻦ ﺍﻷﺳﻮﺍﻕ ﺍﳌﻮﲰﻴﺔ ﻭﺃﺣﻴﺎﻧﺎ ﺍﻟﻔﺮﻗﺎﻥ
ﺮﺍﺩ ﻘ  ـ ﺍﻟ ﺃﻣﺎ ﰱ ﺍﻟﺼﻴﻒ .  ﰱ ﻣﻮﺳﻢ ﺍﳋﺮﻳﻒ %93 ﻭﺍﻟﺬﺑﺎﺏ ﺍﻟﻼﺳﻊ % 16ﺃﻥ ﺍﻟﻘﺮﺍﺩ ﳝﺜﻞ  ﻭﺟﺪ      
   .ﺬﺑﺎﺏﻟﻠ% 9ﻭ% 19ﳝﺜﻞ 
  :  ﻭﻫﻰ ﻋﺎﻣﺔ ﻣﺸﺎﻛﻞ     ﺫﻛﺮ ﺃﺻﺤﺎﺏ ﺍﳌﺎﺷﻴﺔ 
  .ﻋﺎﺩﺓ ﻣﺎﻳﻜﻮﻥ ﻫﻨﺎﻟﻚ ﺗﺪﻫﻮﺭ ﰱ ﺍﳌﺮﻋﻰ ﻭﺷﺢ ﰱ ﻣﻴﺎﻩ ﺍﻟﺸﺮﺏ ﰲ ﻓﺼﻞ ﺍﻟﺼﻴﻒ  .1
ﺩﺕ ﺍﱃ ﻧﺰﻭﺡ ﳑﺎ ﻳﺴﺎﻋﺪ ﻋﻠﻰ ﺩﺧﻮﻝ ﺃﻣـﺮﺍﺽ ﻏـﲑ  ﺃ  ﺍﻟﻘﺒﻠﻴﺔ  ﻭﺍﻟﱰﺍﻋﺎﺕ ﺣﺮﺏ ﺩﺍﺭﻓﻮﺭ  .2
 .  ﰲ ﺍﳌﻨﻄﻘﺔﻣﺄﻟﻮﻓﺔ
 . ﳎﺎﺭﻯ ﺍﳌﻴﺎﻩ ﻐﻴﲑ ﻣﺴﺎﺭ ﺑﻌﺾ ﺣﻘﻮﻝ ﺍﻟﺒﺘﺮﻭﻝ ﻭﺍﻟﻄﺮﻕ ﺃﺩﺕ ﺍﱃ ﺿﻴﻖ ﺍﳌﺮﻋﻰ ﻭﺗ .3
  . ﺃﺗﻠﻔﺖ ﺑﻮﺍﺳﻄﺔ ﺍﻟﻘﺮﺍﺩ ﺿﺮﻭﻉ ﺍﳊﻴﻮﺍﻧﺎﺕﺣﻠﻤﺎﺕ .4
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INTRODUCTION: 
        The Western Region of South Kordofan used to stretch over a zone 
of semi arid to rich savanna (on scale of arid, semi arid, semi savanna and 
rich savanna and forests). Between latitude 9oN – 13o N / longitude 27oE 
-32o E in an area of 120,000 square Km (28 million fedans). The natural 
pasture and forests represent about 85% of the area; hence there are many 
systems of production. The region before its division bordered six states, 
these are: Northern Kordofan to the North, Southern Kordofan to the 
East, Unity and Northern Bahr El Ghazal to the South, Southern Darfur to 
the West and Northern Darfur to the North / West. It was divided into 
five localities: Abyei, Al Salam, Gebaish, Al Nuhood and Abu Zabad.                                 
   This area is one of the richest in livestock; accordingly animal resources 
are the fundamental source and support of livelihood (Gobair, 2001). The 
total animal population in the region according to 2003 estimation was 
11. 45 Million. The Federal Ministry estimates were 9.16 million in 2002.                           
      Abyei locality is located in an area of rich savanna which lies between 
latitude 9o - 11o N / longitude 27o -29o E. The locality is divided into four 
administrative units these were: Abyei, AL Muglad, AL Dibab and AL 
Mayram. It is a transitional zone and bordered by Al Salam locality to the 
North, Southern Darfur to the West, Northern Bahr AL Ghazal and Unity 
to the South and Southern Kordofan to the East (Abd Allah, et al 2005).                             
      The total human population was estimated as 200,000 (Abyei locality, 
2004). In the Northern areas, there is a mixture of tribes living together in 
unique social manner especially in Al Muglad, Al Mayram and Al Dibab. 
These are mainly Messeria (Homor) with the two big branches (Falayita 
and Agayra), arranged in amarat lead by Ameers (clan leaders). Also 
there are other tribes settled in the towns. In the Southern part of the 
locality, there are Dinka Ngok arranged under three Ameers and nine 
Omda. The major towns are Abyei, Al muglad, Al Mayram and Al Dibab.                          
  The markets are divided into two groups:                                          
 Permanent markets; these are working throughout the year include Al 
Muglad, Al Dibab, Al Mayram and Al Mugadama.                                    
        Seasonal markets: which are seasonally active according to livestock 
movement. These are rainy season markets; and include Abu Bateekh, 
Abu Gabra, Sumoa, Namatain, and Bashama and dry season markets; 
these are; Al Setaib, Al Odam, Al Fuda, Om Dris, Tadama, Shigyei, Kilo 
50, Jnama, Abu Haimroh, Al Agad, Al Dambaloya, Abu Kadama and 
Golay (Ibrahim et al, 1989).                                                                           
        The locality is rich in livestock especially cattle holding (50% of 
area cattle population). The main occupation is livestock production  
mainly from cattle which are kept under complete nomadic system (the 
major system) which depends mainly upon continuous South / North 
movement on traditionally known animals routes called (Morhals), 
searching for better pasture and water, but in stances escaping the 
challenge of biting flies.                                                                           
       In the area, there was a conflict between Messeria and Dinka as an 
extension to the war in the South. This had affected the life pattern and 
the social relations which became restricted; accordingly the grazing 
system was limited to certain areas especially during the dry season.          
        Although the animal population is very high, and complaint from 
disease are frequent there were no efforts conducted to evaluate the 
parasitic disease problems. In general, the diseases which are mostly dealt 
with in the area are; viral, bacterial and parasitic diseases. The common 
parasitic diseases reported in the area are: ticks and tick borne diseases, 
helminth and trypanosomosis, causing general emaciation, diarrhea, 
abortion, fever and other non-specific symptoms in addition to deaths.      
       Parasitic diseases will remain the main livestock problem in the area 
due to lack of the disease control programmes causing management and 
conducive environmental factors. They affect the animal directly an 
impact on its production, particularly on reproduction, meat, milk, skin 
and hides quality. The prevention and treatment of these diseases is 
another technical problem as this is left entirely to livestock owners. Thus 
although parasitic diseases are proved to be important yet studies are still 
limited especially on their economic implications and public health 
importance.                                                                         
These concerns initiated this study to fulfill the following objectives:          
1.    To study the parasitic diseases agents in the area. 
2.    To identify the disease vectors in the area and their distribution in 
        relation to the environmental conditions.                             
3.    To show the knowledge of livestock owners about the parasitic     
       diseases.                                                                                
4.    To propose a sound and feasible strategy for control of parasitic  
       disease in nomadic livestock production systems. 
  
 
 
                      
                    
                                                                                                                                                 
          
                       
 
 
 
 
Chapter one 
Literature review 
 
1.1. Parasites and parasitism  
      Johnstone, et al (2000) defined parasitology as the science that deals 
with the interactions between a host and the population of parasites that 
are found on or in that host. A more encompassing point of view, from an 
epidemiological perspective, defined veterinary parasitology as the 
science that deals with the interactions between host populations and the 
parasites that infect them. Upton and Barton (2004) defined it as the study 
of the relationship between a parasite and its host. A parasite is an 
organism living in or on another living organism obtaining from it part of 
or all of its organic nutrient, and commonly exhibiting some degree of 
adaptive structural modification; such an organism that causes some 
degree of real damage to its host (Bush, et al 2001). The term parasitism 
may be defined as a two-species association in which one species, the 
parasite, lives on or in a host, for a significant period of its life and 
obtains nourishment from it. Accordingly, several important features of 
the host-parasite relationship can be emphasized in:                                                        
-   Parasitism always involves two species, the parasite and the host. 
-   Many of these parasitic associations produce pathological changes  
    that may result in disease in the hosts.     
-  Successful treatment and control of parasitic diseases requires not  
   only comprehensive information about the parasite itself, but also  
   a good understanding of the nature of parasite interactions  with 
   their hosts.                                                                               
- The parasite is always the beneficiary and the host is always the  
   provider in any host-parasite relationship.                                      
       Johnstone, et al (2000) also mentioned an important note about 
parasites that they are not equally parasitic. Parasitism is seen as a 
spectrum. It includes organisms at one of the spectrum that spend most or 
all of their lives as independent free-living creatures, seeking a host only 
to feed (e.g. flies). The other end of the spectrum includes parasites that 
spend their entire lives in or on a host and cannot survive at any stage of 
their life cycles without a host (e.g. lice and some parasitic protozoa). 
Between these two extremes we see a whole range of parasitic 
configurations with differing degrees of host dependency. 
      Edward (2006a) noted that, a parasitic relationship describes the 
relationship that exists when one organism, called the parasite, lives in or 
on another organism, called the host, at the expense of the host. 
Furthermore parasites can be found throughout nature living in animal, 
plant, and human hosts. So, parasitism is noted as the most successful 
way to live in nature, and in fact, more than eighty percent of all species 
of organisms are parasites.                                                                      
     Bush, et al (2001), classified the parasites according to the host’s 
body, into; endoparasites including those parasites that are confined 
within the host body. They include the more familiar animal parasites 
such as protozoan, digeneans, cestodes, nematodes (helminthes) and 
acanthocephalans. Ectoparasites are the parasites typically confined to the 
exterior of the host’s body such as most parasitic arthropods.                                              
       Edward (2006a,b) reported that, animal parasites are generally 
allocated into three categories: ectoparasites, endoparasites, and 
hyperparasites. An ectoparasite lives and feeds on the surface of its host. 
Ticks, fleas, and lice are examples of animal parasites in this category. 
Cattle Today Website (2004) mentioned that, horn flies face flies, stable 
flies, ticks, lice and mites, are the major external parasites in beef cattle. 
An endoparasite lives and feeds inside the body of its host. Roundworms 
that live in the digestive system or blood flukes that live in the blood and 
lymphatic system are two common examples of internal animal parasites. 
A hyperparasite is the term used to describe a parasite that resides within 
another parasite. For example, the larvae of some tapeworms can be 
found in fleas before they are transmitted to animals or humans.                 
       Dunn (1978) described Helminths of veterinary importance 
belonging to four phyla of animal kingdom: The phylum 
Nemathelminthes, contains the round-bodied or cylindrical worms; the 
sexes are separate. The phylum Platyhelminthes contains the flat worms. 
These are bilaterally symmetrical and are leaf or ribbon-shaped, and 
almost all are hermaphrodite. There are two important parasitic classes: 
Trematoda, usually leaf-shaped, unsegmented and have a blind 
alimentary tract; and Cestoda which are segmented with no alimentary 
tract. The phylum Acanthocephala contains only parasitic worms. They 
are unsegmented, sexes are separate and their most important feature is 
the spiny proboscis which gives the group its name. Finally, the phylum 
Annelida which is of minor veterinary importance and the only parasitic 
annelids are the leeches.                                                                          
      Soulsby (1982) explained the name helminth as derived  from the 
Greek words helmins  or helminthos which means, a worm, and is usually 
applied only to parasitic and non-parasitic species belonging to the phyla 
Platyhelminthes (flukes, tapeworms and other flatworms) and  
Nemathelminth such as round worms. Helminthes are mainly belonging 
to three major groups, namely Nematoda, Cestoda and Trematoda.                     
Many parasites have complex life cycles that involve extensive 
migrations in their hosts. Others have simple life cycles with little or no 
migrations. The propensity of a parasite to cause disease (its pathogenic 
potential) is not a simple prediction since it may depend on a number of 
factors ; such as :  The migratory pathway in  a host,  the anatomical site 
where a parasite develops if it does not migrate in its host, feeding habits, 
the predilection site, and finally the propensity to stimulate hyperactive 
immunological responses in the host that may lead to 
immunopathological changes such as fibrosis, granulomas, cachexia,  
autoimmuine reactions, allergic reactions and splenomegaly. Different 
parasites choose to make their home in different places in the body. Some 
worms prefer the environment of the digestive system, while certain 
flukes thrive in the tissues of the lungs. Other parasites, like the pig 
tapeworm, Taenia solium, make their way to the brain to live and    
multiply (Edward, 2006b).                                                                      
      All parasites have unique life cycles and each major group 
(Arthropods, Nematodes, Cestodes, Trematods and Protozoa) includes     
a set of well defined and recognizable stages unique to each group .The 
multicellular nematodes, for example, have life cycles which include 
adult males and females. They reproduce sexually and eggs are laid by 
the female. Larvae develop, in these eggs, hatch and progress through a 
series of developing larval stages until they reach adulthood as sexually 
mature males and females and the cycle begins again. Most nematodes 
follow this basic life cycle pattern, although some may also include 
variations and additional complexities.                                                     
       The protozoa are unicellular organisms. Some of them have a phase 
of sexual reproduction in their life cycles and also include an asexual 
reproductive phase. They lack recognizable male and female adult stages 
as in the nematodes but they do have male and female stages that are 
analogous to eggs and sperm. For example, the coccidia have the 
following stages in their life cycles: oocysts, sporozoites, schizonts, 
merozoites, microgamets, macrogametes and zygotes. In a simple 
coccidian life cycle, a host is infected by an oocyst containing sporozoites 
which leave the oocyst and infect host cells. Asexual multiplication 
occurs resulting in an intracellular schizont containing many 
merozoites. Asexual reproduction (schizogony) may be repeated several 
times and ends with the beginning of sexual reproduction. Merozoites 
transform into micro or macro gametocytes. Macrogametocytes are 
female and grow to occupy a single host cell when they are usually called 
macrogametes. Microgametocytes are males and divide to produce 
microgametes which leave the host cell in search of a macrogamete. The 
latter is penetrated by a microgamete, fusion of their nuclei occurs and a 
zygote is formed. A cyst wall is formed around the zygote resulting in an 
oocyst which sporulates, forming sporozoites. This sporulated occyst is 
the infective form for the host.                                                               
       Arthropods, on other the side, have different life cycles but like the 
others they also have distinct and recognizable life cycle stages 
(Johnstone, et al, 2000).                                                                                                
1.2. Parasites dissemination in hosts  
     Dunn (1978) defined the host; the animal, which is parasitized; the 
term has several applications in helminthology. e.g. Final  or  definitive  
host; the animal in  which  adult, reproductive stage  of  the  parasite  
occurs. The intermediate host is the animal in which part of the immature 
phase of the life cycle is spent. The reservoir host is the one from which 
infection may be passed to other species.                                                                      
        Bush, et al (2001) stated that, the life cycle can be direct or indirect 
according to the host requirements of the parasitic hosted in different 
hosts or transmitted by a vector. Dunn (1978), defined the larva as the 
immature form of the parasite, where there may be several larval stages in 
the life cycle (L1, L2 and L3), that undergoes a stripping of the cuticle 
(moulting or ecdysis). He added that invasion of a living organism, the 
host, by another living organism, the agent (infection), results in 
derangement in the function of the whole body of the host or any of its 
parts (disease).The period of time that elapses from the infection of the 
host by the agent to the appearance of clinical symptoms is called the 
incubation period (Terrestrial Animal Health Code, 2005).                                                   
       The host may acquire parasitic infection  by direct  ingestion of an 
infective stage, ingestion of an intermediate host or transport host 
containing  infective stages, skin penetration of an infective stage, direct 
contact with an infected host, or via the bite  of an intermediate host 
serving as a vector, or  in the case of some parasites,  the host can be 
infected  by  transmission  from  mother to fetus across the placenta or to 
nursing  offspring  via  colostrum or milk (Hansen and Perry, 1994 and 
Johnstone et al, 2000).  
      A vector is an invertebrate animal that actively transmits an infectious 
agent between infected and susceptible vertebrates (Putt, et al 1988).  
Vectors can transmit infectious agents in two ways. They can serve as a 
vehicle whereby the infectious agent is conveyed from one host to 
another without undergoing a stage of development or multiplication. 
This is known as mechanical transmission. Alternatively, the infectious 
agent can undergo some stage of development or multiplication in   the 
vector, this is known as biological transmission, and in this case the 
vector is serving either as an intermediate or definitive host, depending on 
which stage of the development cycle of the agent takes place within it. 
Vertebrate intermediate hosts play the same role in the transmission of 
their disease agents as biological vectors (Putt, et al 1988). 
 
 
 
 
                                                  
1.3.   Ecology and parasite distribution 
1.3.1. Effect of environmental and ecological factors  
        The climatic variations are the main factors which determine the 
ecological and the geographical distribution of parasites. Some species 
are adapted to a certain range of temperature and moisture, and some 
occur only in warm regions with a fair degree of humidity, while others in 
temperate areas become active during summer season. The ideal 
temperature for larval development of many species in the microclimate 
of the tuft of grass or vegetation is between 22°C and 26 °C. The ideal 
humidity for larval development in this microclimate is between 85% and 
100%. Larval development in the environment depends upon warm 
temperature and adequate moisture (Hansen and Perry, 1994).  
        Moisture is the major factor that determines the presence and extent 
of snail habitats, which serves as transmission foci for liver flukes and 
other trematodes. Temperature is an important factor affecting the rate of 
development of snails and the stages of the parasite outside the final host. 
The interaction between moisture and temperature, determines the 
survival and reproduction rate of the snails and the parasites.  
      Rainfall is an important factor which has a significant role in ticks 
ecology and distribution throughout the world (Hassan and Osman, 
2003). Vector-borne animal parasitic diseases, for example, are 
widespread in Africa because the climate and habitats are ideal for their 
survival and that of their vectors (FAO, 1995). Balashov, 1972 and 
Branagan, 1973a), cited by Hassan and Osman (2003) found that, 
engorged ticks tend to drop in areas where conditions are favourable for 
their development and survival. This development becomes negligible 
below 15 oC and ceases altogether at 9 oC. 
 
         Desiccation of eggs is a limiting factor for geographical distribution 
of ticks, while diapause is essential in tick’s population changes. 
Following hardening periods, newly hatched larvae, newly molted 
nymphs and adults climb grass to wait a passing host; their success in 
finding a host depends on their longevity and host seeking behavior. Air 
temperature and relative humidity are critical factors determining the 
longevity of host seeking ticks which decreases with increasing 
temperature, and the rapid death at high temperatures is most probably 
due to very high rates of water loss.                                                          
      Ticks distribution depends mainly on their adaptability to various 
ecological and climatic factors present in their habitat (Hassan and 
Osman, 2003). Walker, et al (2003), mentioned that, there are 825 
described species of ticks in the world. In Australia, Springell (1983) 
reported that, the cattle tick Boophilus microplus is economically the 
most damaging bovine ectoparasite. Moreover, FAO (1998) added that; 
Boophilus ticks are difficult and expensive to control, acaricide resistant 
and is widespread. Boophilus microplus (the tropical cattle tick) and B. 
decoloratus (the blue tick) are the two most important species. Other 
parasitizing ticks in this genus are: B. annulatus (the North American 
tick, commonly present in the Sudan, West and Central Africa) and B. 
calcaratus (present in North Africa and the Caucasus). In addition, FAO 
(1998) published that, Hyalomma spp. adapted to dry (semi-desert) and 
cold ecosystems and is found in Africa, south-eastern Europe and Asia. 
Also Rhipicephalus spp. is adapted to the afro-tropical, humid savanna or 
bush ecosytems, with temperatures less than 30 degrees centigrade, 
mainly in East and Southern Africa.    
 
 
               
1.3.2. Geographical distribution of ticks  
1.3.2.1. Distribution of ticks in Africa  
         In Africa, 10 genera of ticks commonly infest domestic animals: 
three are argasids and seven are ixodids (Walker, et al, 2003). Uilenberg, 
(1983), reported that; distribution of Rhipicephalus appendiculatus (the 
vector of T. parva) coincides with the distribution of East Coast fever in 
cattle which is limited to Eastern and Southern Africa. Moreover, T. 
annulata (the cause of bovine tropical theileriosis) which is transmitted 
by species of the genus Hyalomma, is of wider distribution in Northern 
Africa, Southern Europe, Near and  Far East, including the Indian 
subcontinent (Kiara,1998). Therefore, Rushton, et al (2002), stated that, 
ticks and tick-borne diseases (TTBDs) are a major problem in most 
livestock systems in Sub-Saharan Africa, South Asia and South-East 
Asia.                                                                         
         In most of Africa the main vector of Anaplasma is thought to be 
Boophilus ticks, however, there are more than 20 species of ticks that are 
known to be vectors of Anplasma marginale, which is transmitted 
mechanically (Kiara, 1998). The same author also mentioned that, 
although the principal vector of babesiosis caused by Babesia bigemina is 
the one host tick Boophilus decoloratus, but also, Central and Southern 
Africa babesiosis caused by B. bigemina and B. bovis are transmitted by 
B. microplus. Furthermore, heartwater disease (caused by cowdria 
ruminantium) is transmitted mainly by species of Amblyomma of which, 
A. variegatum is the main vector in East Africa and A. hebraeum in 
Central and Southern Africa (Kiara, 1998).                                               
       FAO (1995), reported that, there are over 70 species of ticks in 
Kenya, and the species considered to be economically important include ; 
Rhipicephalus appendiculatus, R. evertsi evertsi, R. pulchellus, Boophilus 
decoloratus, Amblyomma spp., and Hyalomma spp., and Boophilus 
microplus which is recorded in  the coastal region. In Uganda, ten genera 
and about 72 species of ixodid ticks have been recorded, of which 
Rhipicephalus appendiculatus, Amblyomma variegatum and Boophilus 
decoloratus are of more importance. A survey of ticks on cattle in Huila 
Province, Angola, revealed the presence of Rhipicephalus spp., 
Amblyomma spp., Boophilus decoloratus and Hyalomma spp (Rushton, et 
al 2002).                                                                                             
                                                                                               
 1.3.2.2. Distribution of ticks in Sudan 
          Hogogstraal (1956) reported that 22 species of the genus 
Rhipicephalus, 7 species of the genus Hyalomma and 3 species of the 
genus Amblyomma were collected from sheep and goats in Sudan.  
About 72 tick species have been reported to exist in Sudan in subsequent 
studies, but few of them are of veterinary importance (Hoogstraal, 1956 
and FAO, 1983). 
      Sudan has different eco-climatic zones extending from the desert 
acacia in the North to the Equatorial green forest belt in the South, and 
the tick vectors of importance to livestock tick-borne diseases (TBDs) in 
the Sudan are: Amblyomma lepidum, Amblyomma variegatum, Boophilus 
annulatus, and Boophilus decoloratus, Hyalomma marginatum rufipes, 
Hyalomma anatolicum anatolicum, H. truncatum, H. anatolicum 
excavatum, H. impeltatum, H. dromedari, Rhipicephalus  evertsi evertsi, 
Rhipicephalus appendiculatus, Rhipicephalus parvus, Rhipicephalus 
simus simus, Rhipicephalus sanguineus and Haemaphysalis  leachi 
(FAO,1995, Kheir and Majid 1999, Hussein,2003, Julla,2003, Suliman 
and Khitma, 2003 and Maiju, 2005). 
        Osman, et al (1982) mentioned that; the ecological distribution of 
Amblyomma lepidum, Amblyomma variegatum, Hyalomma m. rufipes, 
H. truncatum, Rhipicephalus simus, Boophilus decoloratus, B. 
annulatus, paralleled the distribution of cattle in savannah zones. They 
also found that Hyalomma m.  rufipes  appeared  to be the most common 
Hyalomma on cattle in  the  area  and  A. lepidum was mainly collected 
from cattle, but it was  also found on sheep  and  goats. 
      In Nuba Mountains, the atmospheric conditions seemed to favors the 
continuous parasitic activity of A. lepidum, Hyalomma m. rufipes, 
Boophilus decoloratus, B.annulatus, Rhipicephalus sanguineus and Rh. 
Evertsi in spite of interrupted activity shown by other species. While  the  
activities of  Amblyomma variegatum, Hyalomma m. rufipes, H. 
truncatum, Rhipicephalus sanguineus and Rh. Evertsi  reached the 
maximum at various intervals in the wet season, and Boophilus 
decoloratus , B. annulatus peaked during the cool dry season (Osman, et 
al, 1982). Hussein (2003) observed that, the population density of 
Amblyoma lepidum was mostly affected by rainfall and relative 
humidity, a progressive increase commenced with the onset of rain in 
July and reached the maximum in August, and Boophilus decoloratus 
and B. annulatus were found prevalent during the rainy season. Ahmed, 
(2004), also found that; the prevalence of ticks infestation on cattle in the 
White Nile dairy farms was (49.6 %) and (44 %) at Gezira.  Maiju 
(2005) reported that A. lepidum was actively distributed among the hosts 
with relative preference to cattle and Rhipicephalus sanguineous had a 
significant distribution in dogs and sheep with restricted presence in 
cattle and goats in Pibor area of Southern Sudan.  
       Variable prevalence rates were reported for major tick-borne diseases 
in Sudan. Siddig (1997) calculated the prevalence of Bovine tropical 
theileriosis in Khartoum state as (34.07 %). Ahmed, (2004) found (6.4 %) 
theileriosis and (4.8 %) babesiosis at the White Nile dairy farms, whereas, 
(4 %) and (1.6 %) for theileriosis and babesiosis respectively at Gezira.    
Suliman and Khitma, (2003) found the incidence of bovine anaplasmosis 
in Khartoum State to be 11.6%.                                                              
1.3.3. Distribution of biting flies   
         The Order Diptera  of which only one genus, Glossina, with 23 spp 
predominate, in Sub-Saharan Africa, and Tabanidae  (horse flies and deer 
flies) have about 4,000 species in many genera (Upton and Barton, 2005). 
Hursey and Slingenbergh (1995) mentioned that, there are 37 tsetse-
infested countries in sub-Saharan Africa, where as Kamuanga (2003) 
added that, tsetse flies infest an area of about 10 million km2 stretching 
across 40 countries in Sub-Saharan Africa.                                                                            
         In Ethiopia, three tsetse species are present in the Ghibe Valley: 
Glossina morsitans submorsitans, G. pallidipes and G. fuscipes; the last 
species is regarded as being less important as a vector of cattle 
trypanosomiasis than the other two (Reid et al, 2001). Furthermore, tsetse 
flies have covered 70 percent of the territory of Uganda, putting 5.1 
million people at risk of catching sleeping sickness and 40 percent of 
cattle in Uganda are at risk of catching nagana (Reid, et al, 2001).  
        Razig and Yagi (1973) stated that, the tsetse infested area in Sudan 
is estimated at 250 000 square km in South Western Sudan. Lewis, 
(1949), cited by Kheir and Majid (1999) reported that, tsetse belt is 
occupied by seven Glossina species; these are: G morsitans submorsitans, 
G. fuscipes, G. fusca, G. fuscipleuris, G. longipens, G. pallidipes and G. 
tachenoides.  
        Most of the cattle owners spend the dry season in tsetse infested 
areas where grass and water are plenty. During their stay, their animals 
contract trypanosomosis and on their way back to their rainy season 
grazing lands, the disease is disseminated to resident cattle by mechanical 
vectors. Therefore, Trypanosomosis has been recorded from many areas 
outside tsetse belt, because of biting flies (Kheir and Majid, 1999).  
       The main tabanid species found throughout the country involved in 
animal irritation and incriminated in the mechanical transmission of 
pathogens are: Atylotus agrestis, A. fuscipes, Tabanus taeniola, T. Sufis, 
T. biguttatus, T. gratus, philoliche magretti, Ancala latipes and A. 
Africana (Suliman, 1992 and Kheir and Majid, 1999).  
        During a survey in Unity state Omer, (2005) found only Tabanus 
teniola and Atylotus agrestis. Razig and Yagi (1975) cited by Kheir and 
Majid (1999), reported that, Outbreaks of trypanosomiasis occur in 
migrant cattle herds away from tsetse belt. In such cases the spread of the 
disease through mechanical transmission is attributed to tabanidae which 
in certain places and seasons become very numerous.  
      Moreover, Yagi and A/Razig (1972) cited by Kheir and Majid (1999) 
reported that Tabanus teniola was prevalent throughout the year, while 
Atylotus agrestis and Atylotus fuscipes appear at the end of the rainy 
season. Ancala latipes occurs during the rainy season with short flight 
time. 
       Mohamed (1991) reported that peak of stomoxys coincides with high 
trypanosmiasis incidences. Atta El Mannan, and Hussein (1992) showed 
that, the flies attacking cattle after sunset were Simulum griseicolle, 
Culicoides kingi and culex sp., and they found Culicoides to be the 
natural vectors of Onchocerca armillata.  
         Cheneau (1995) stated that, the non-tsetse transmitted animal 
trypanosomiasis (NTTAT) has a much wider geographical distribution 
and comprises the mechanically transmitted Trypanosoma evansi, or 
Surra, the sexually transmitted Trypanosoma equiperdum, otherwise 
known as Dourine, and the non-cyclical transmitted Trypanosoma vivax. 
The situation with regard to the distribution of T. evansi is also dynamic.  
        Variable prevalence rates were reported for major Trypanosoma 
species in Sudan. Abdel Rahman (1993) found at the Central State of 
Sudan, the infection rate with T. vivax in cattle, sheep, goats and camel 
was found to be 2.75%, 4.40%, 3.75% and 21.60% respectively. Omer, 
(2005) in Unity State, reported only Trypanosoma vivax which was 15% 
in the dry season and 6% in the wet season. 
                                          
1.3.4. Gastro-intestinal parasites 
     The prevalence of Gastro-intestinal (GI) parasites is considerably 
influenced by climatic conditions and as far as possible the evidence for 
the distribution and prevalence of the diseases is presented by 
geographical areas, roughly corresponding to climatic conditions. The 
warm and humid conditions, which prevail in much of South-East Asia, 
provide good conditions for many GI parasites to flourish. Continuous 
high rainfall throughout the year in parts of the region means that there is 
no season during which the parasites are not a problem (Hansen and 
Perry, 1994 and Rushton et al, 2002).                                     
        Another factor influencing the severity of GI parasites is the 
presence of concurrent infection. The relationship between helminth 
infection and trypanosome infection in N’Dama cattle in particular has 
received attention. It appears that infection with T. congolense can impair 
the ability of animals to respond to a preceding or subsequent infection 
with H. contortus. This may necessitate additional anthelmintic 
treatments to decrease the contamination of pastures with infective larvae. 
Others, found that the peak period of strongyle egg output corresponds to 
the peak of trypanosome infection (Hansen and Perry,1994).  
          Nomadic flocks were found to have higher rates of infection than 
sedentary flock, due to the fact that sedentary flocks are kept under strict 
confinement and zero-grazing within traditional management systems. GI 
parasites appear to be a problem throughout West Africa. The prevalence 
of disease tends to be related to rainfall and can also be influenced by 
management practises. Overstocking is also a problem in large parts of 
the world particularly in Africa outside the tsetse-infested areas. In 
addition to contributing to pasture degradation and soil erosion in certain 
marginal areas, it also forces the animal to graze closer to faecal material 
which inevitably results in the uptake of higher number of infective 
larvae (Hansen and Perry, 1994).                                               
        The infection of cattle with paramphistomes is very common. These 
parasites may survive for years. The intermediate host’s snails of the 
family Planorbidae and for some species Lymnaeidae, are extremely 
adaptable and prolific breeders, which ensure a widespread availability of 
the snails within infested areas. Massive asexual multiplication of the 
parasites in infected snails and the survival of snails for several months 
may result in the shedding of large numbers of cercariae. Infected snails 
may aestivate and survive in mud for months. Clinical outbreaks of 
paramphistomiasis are usually confined to the drier months. During this 
period, the snail population becomes concentrated around natural sources 
of water and as these areas may provide the only dry season grazing, 
animals may become heavily infected. Older animals, especially cattle, 
seem to acquire immunity to the infection. Fluke parasites are commonly 
found throughout Africa, South American, the Middle East, and Asia. 
They have also made their way in to North America (Edward, 2006b).  
 
                                                
       Ahmed (2004) found a 34.4% infection rate with Fasciola species in 
dairy cattle in the White Nile area, whereas, in Gezira areas it was 14.4 
%. As for Paramphistoma spp. it was 40 % and 17.6 % for White Nile 
and Gezira respectively. In Omdurman, Gasmel Sid (2005) found that the 
prevalence of Paramphistomum sp infection was 2 % during the dry cool 
season, 0 % during the dry hot season and 1.05 % during the wet hot 
season in dairy cattle kept under intensive system. 
1.4. Parasitic diseases determinants   
     The ability of a particular disease agent of known virulence to produce 
disease in range of environmental conditions is called pathogencity. 
Disease could be acquired from different sources among which are the 
hosts at different stages of infection. Hosts could be showing no clinical 
signs and remain as carriers. Putt, et al (1988), defined the incubatory 
carrier as an infected individual capable of disseminating the infectious 
agent while the disease is still in the incubatory stage.                                 
      Parasitic disease prevalence means the total number of cases or 
outbreaks of a disease that  are  present  in a population at risk, in a 
particular geographical  area,  at  one  specified  time or during a given 
period (Terrestrial Animal Health Code, 2005). 
        Although, the factors determining the presence of parasitic diseases 
are numerous and mostly interactive, but the main are four factors which 
are: the increase in the infective stages, change in host susceptibility, 
introduction of herd with high susceptibility and introduction of infection 
(Magzoub, 2002). Permin and Hansen (1994) mentioned that the effect of 
helminthes infection is determined by a combination of factors of which 
the varying susceptibility of the host species, the pathogenecity of the 
parasite species, the host / parasite interaction, and the infective dose are 
the most important.                                                                              
       Stock management and density have an important role on 
contamination of the environment, especially in case of cestods and 
nematods where there is no parasitic reproduction out side the final host. 
Also, the high stock density increases the spread of external parasites, for 
example, sarcoptic mange and pediculosis due to contact between 
animals.                                                                                                 
      The environmental factors that influence the free stages microhabitat 
such as, moderate temperature and high humidity will be vital for 
development and survival of many parasites. The humidity of the 
microclimate, not only depends on the rainfall and the temperature, but 
also on other factors like soil structure, type of grass and drainage 
(Magzoub, 2002). The structure and type of the grass depend upon soil 
type, and that determine the degree of formation of the (mat) between the 
soil and the grass. The mat is mainly found at the old grazing lands, and it 
keeps the high humidity for weeks in dry seasons. Presence of this 
humidity and air pockets in the mat decreases the change of temperature, 
which helps in presence and growth of larvae of worms, ticks and other 
larval stages of insects (Magzoub, 2002).  
       
1.4.1.   Pathogencity of parasitic infections                                               
             Hansen and Perry (1994) described that, the pathogenic effect of 
a parasite depends on the organ or site infected, e.g. the pathogenic effect 
of Coenurus cerebralis depends on a space-occupying lesion and the 
resulting pressure applied to the brain by the cyst during its development. 
The clinical signs depend on the size and site of the Coenurus in the 
brain, such as uncoordinated movements of the legs and abnormal 
positioning of the head, blindness in one or both eyes and indifference to 
food and water, resulting in emaciation and eventual death. However, 
occasionally numerous large hydatid cysts may cause respiratory 
problems when they are situated in the lungs; digestive disturbances and 
ascites may be seen associated with heavy infections of the liver. The 
major significance of Echinococcus granulosus is the risk of human 
infection. 
       Fluke parasites or trematodes are a type of parasitic flatworm that can 
cause infections and diseases of the digestive tract and lungs of its host. 
The name "trematode" is Greek in origin, meaning, "having holes." This 
refers to the external suckers that adult flukes use to leach nutrients from 
their hosts. Fluke parasites have fairly complex life cycles and must 
generally inhabit several hosts. Humans can contract fluke parasite 
infections by consuming uncooked fish, plants, or animals or from 
contact with fluke-infected waters (Edward, 2006b). Paramphistomum in 
large numbers can cause intestinal ulceration and death (Upton and 
Barton, 2004). 
                                                           
 1.4.2 Susceptibility and immunity to parasites                                        
       Duval, (1994) defined resistance or immunity as, the ability to 
prevent or limit the establishment or subsequent development of 
infections. An animal that never had worms can not develop resistance 
and is thus, extremely vulnerable when exposed to a parasite. Generally, 
resistance to parasitic diseases is divided into two categories: Species, age 
and breed resistance, and acquired immunity which depends upon 
antigenic stimulation (Magzoub, 2002). 
     Wide ranges of susceptibility to a particular disease are often observed 
between different breeds within a host species. In Africa, for example, 
certain breeds of cattle, horses, sheep and goats are more tolerant to 
trypanosomosis than others. West African N'Dama cattle have developed 
a genetic capacity to survive, reproduce and remain productive under 
trypanosomosis risk (Naessens, et al, 2003).  Bos Taurus breeds of cattle 
are generally more susceptible to ticks and tick-borne diseases than Bos 
indicus. It is important, however, to distinguish between the differences 
in susceptibility that are genuinely related to breed or species and the 
differences that may arise as a result of previous exposure to infection 
(Putt, 1988).  
      Worldwide up to 500 million cattle are exposed to one or more of 
tick-borne disease (TBD's). However indigineous cattle breeds often have 
developed a certain degree of natural resistance to them (FAO, 1998), and 
it is known that young calves have an age related resistance to babesiosis, 
anaplasmosis and heartwater (Kiara, 1998). In some TBD's a passive 
acquired or innate immunity is seen, under circumstances of enzootic 
stability, and by introducing exotic (susceptible) cattle breeds to upgrade 
livestock production, TBD's can cause high morbidity and mortality 
(FAO, 1998). When susceptible animals are infected with viruses, 
bacteria and protozoa, the host's lack of immunity usually results in 
clinically obvious disease. The outcome of these infections will depend 
on an interaction of factors including the virulence of the organism and 
how rapidly and successfully the host can mount an effective immune 
response (Johnstone, et al 2000). For example; Protozoa are unique 
among the parasites in that they multiply rapidly in their hosts such that 
they may overwhelm them. This is particularly true of susceptible 
animals such as the young or older animals whose immune system has 
been compromised in some way.  
    In congenital infections with Toxoplasma and Neospora, the disease is 
usually more severe because the fetus lacks a fully developed immune 
system and the outcome is likely to be fetal death. Also, Parturition and 
lactation are events that, in some cases, appear to make animals more 
susceptible to parasite infections probably resulting from compromised 
immune response. For example, it is well established that parturient and 
lactating ewes are more susceptible to infections with Haemonchus 
contortus and post- partum dairy cattle are more susceptible to coccidian 
infections.  
         Nematodes are more complicated than protozoa partly because; they 
do not multiply inside their hosts. One nematode egg can only produce 
one infective larva that develops into one adult worm. Therefore, the 
development of clinical disease in hosts infected with nematodes depends 
almost entirely on the actual number of larvae infecting a susceptible 
host. However, there are often exceptions, within the nematodes; where 
some whose anatomical locations, in a host, are such that even a small 
number of nematodes will incite pathological changes that can have 
devastating consequences for a host. One example is Strongylus vulgaris 
in horses, migration of even a few larvae in the mesenteric arterial tree 
can produce pathological changes (thrombi and emboli) severe enough to 
block blood supply to significant portions of the large intestine. Hence the  
outcome  is often  acute  colic  that  may  be  fatal  (Johnstone, et al, 
2000).  
 
1.5. Importance and effects of parasites 
        Parasites pose large and real problems throughout the world today 
(Edward, 2006a). There are many species of parasites which produce 
pathological changes which may lead to severe ill health or death of 
their hosts. The effects are very varied and in many cases represent a 
combination of several entities. For example, the effects of helminthes 
infections on the physiology of the host as a result of a specific host / 
parasite interaction are highly dependable upon the size of the 
infectious dose, the predilection sites of the parasite and the population 
density at these sites combined with its ability to evade the immune 
response of the host. Moreover, the physiological impact of the 
infection can directly or indirectly be influenced by the presence of 
other infectious agents such as other helminths, protozoans and / or 
various microbes (Hansen and Perry, 1994 and FAO, 1999b). 
       The parasite may compete with the host for food (e.g. competition 
for vitamin B12 by Diphyllobothrium latum causes anaemia).The 
parasite indirectly may be the cause of decreased food utilization by the 
host; it may cause reduced appetite with a concomitant reduction of 
food intake. The removal of the host's tissues and fluids by parasites is 
best illustrated by the blood sucking activities of certain nematodes e.g. 
Hookworms, Haemonchus and athropods e.g. ticks, blood sucking  
flies, and in some cases death of the host is directly attributable to 
excessive loss of blood (Soulsby, 1982).  
      One of the most common effects of parasitism is destruction of the 
host's tissue. This may be by mechanical action of parasites or their 
larvae migrating through or multiply in tissues or organs, or various 
organs of attachment. Destruction may be by pressure as a parasite 
grows larger e.g.  Hydrated and coenurus or by blockage of ducts or 
vessels to produce infarction and oedema. Often the destruction is a 
secondary effect which may arise from bacterial infection of lesions 
caused by a parasite e.g. bowl ulcers or by the reaction of the host to the 
parasite resulting in fibrosis of lesion e.g. liver cirrhosis. Tissue damage 
may also be caused by the immunological response of the host, 
resulting in necrosis, dermatitis e.g. cercarial dermatitis or oedema in 
case of a scariasis and dictyocauliasis of the lung (Soulsby, 1982 and 
Hansen and Perry, 1994).  
      Edward (2006b) listed that animal parasites can affect their host in a 
number of ways: Firstly and foremost, parasites are likely to cause some 
type of physical trauma to the animal due to their migration within the 
body. Tissue destruction, tissue displacement, ulceration of the liver, 
and intestinal wall damage are all possible results of animal parasitic 
infection. Once in the body, animal parasites generally leach nutrients 
such as vitamins and essential minerals. This nutrient loss can result in 
severe vitamin deficiencies, anemia, and weight loss. Secondly, animal 
parasites excrete toxins in the body that may lead to a number of 
symptoms such as swelling, heart problems, digestive disorders, blurred 
vision, joint pain, and sleep problems.  
       To sum up, parasites can cause direct damage to the host by 
competing for nutrients e.g. tapeworms, disrupting tissues e.g. Hydatid 
disease or destroying cells e.g. malaria, hookworm, schistosomiasis; 
feeding on or causing destruction of cells leading to anaemia, 
mechanical blockage e.g. Ascaris in intestine (Dunne,1999).  
      Chiejina, et al, (2003) found that; infections with African 
trypanosomes suppress the immune responses to vaccines and to 
gastrointestinal nematode infections in livestock. Tsetse-transmitted 
trypanosomiasis is unique to Africa, it affects both people (Human 
African Trypanosomiasis HAT or sleeping sickness) and animals 
(Animal African Trypanosomiasis AAT or Nagana) (FAO, 2002). The 
infection threatens an estimated 60 million people and about 50 million 
head of cattle and currently an estimated 500,000 people are infected. 
AAT transmitted by tsetse flies, is arguably the most important animal 
health constraint in sub-Saharan Africa (Cheneau, 1995 and Rushton, et 
al 2002).  
        Ticks infestation on their specific hosts in the presence of 
pathogens which are capable of being transmitted between hosts and 
these ticks will result in conditions known as Tick-borne diseases. 
These pathogens can be protozoa, bacteria, viruses and rickettsia. 
Moreover, several species of ticks cause paralysis or toxicosis in 
livestock, because, they inject a toxin into the animals while feeding on 
them. Tick infestation may also cause physical damage to livestock; 
irritation, unrest and weight loss due to massive infestation. In 
conclusion, ticks cause indirect damage to their hosts by transmitting 
diseases, and direct damage to their hides, teats and udders, sucking 
blood and by injecting toxins that lead to paralysis or eczema 
(Drummond, 1983 and Kiara, 1998). 
       Regarding the public health, insects have a profound impact on 
human and animal health both as vectors of pathogens, as the agents of 
diseases of the skin and other tissues and as sources of blood loss and 
annoyance (Nolan, 2005). Trypanosomatid parasites cause serious 
diseases among human and livestock (Hannaert, et al, 2003). 
Furthermore, Brogdon and McAllister (1998) reported that, many new 
and re-emerging diseases are transmitted by arthropod vectors.   
Mosquitoes transmit malaria, dengue-dengue hemorrhagic fever, yellow 
fever, Venezuelan equine encephalitis, and filariasis; sand flies transmit 
leishmaniasis; ticks transmit Lyme disease and ehrlichiosis; fleas and lice 
transmit Bartonella; and fleas, lice, and ticks transmit various 
rickettsiosis. 
     Animals play an essential role in the life cycle of the flies whose 
larvae cause specific myiases. Man is only an accidental host of these 
larvae, and in some myiasis, such as those due to Oestrus ovis or 
Gasterophilus spp., an aberrant host in which the larvae cannot complete 
their development. Larval invasions of human skin or natural cavities 
occur when there is a high incidence of animal myiasis (Martin, 1996).  
      Human infections with F. gigantica have been reported, more rarely, 
in Asia, Africa, and Hawaii. Echinococcosis / hydatidosis is a zoonotic 
parasitic disease caused by the dog tapeworm Echinococcus and its larval 
stage, the hydatid cyst (Permin and Hansen, 1994). It is a cyclozoonosis 
that requires two vertebrate hosts to uphold the life cycle. Human can 
accidentally become intermediate hosts by ingesting the eggs of the 
tapeworm, while most cysts develop in the liver and lungs, other organs 
and tissues may become affected (Soulsby, 1982). This parasite is found 
worldwide and causes serious public health problems in certain parts of 
the world (Permin and Hansen, 1994).  
        Parasitic zoonotic diseases (hydatidosis, cysticercosis, trichinellosis) 
continue to be a major problem causing human suffering and significant 
losses from condemned meat and organs (Cheneau 1995). The clinically 
important cestodes pathogenic to man are Tenia solium (pork tapeworm), 
T. saginata (beef tapeworm), Diphyllobothrium lattum (fish or broad 
tapeworm), Hymenolepis nana (dwarf tapeworm) and Echinococcus 
granulosus and E. multilocularis "hydatid" (Ghaffar, 2004). 
Echinococcus granulosus is common in Asia, Australia, and Eastern 
Africa, southern Spain, southern parts of South America and northern 
parts of North America. The incidence of human infection being 1 to 2 
per 1000 population and may be higher in rural areas of affected regions. 
 
 
   
1.6. Socio - economic impact of parasites  
       Presence of a disease in a livestock population can have several 
major effects, such as a reduction in efficiency of production through 
for example, death of stock, reduced reproductive and growth rates 
(Ramsay, et al 1999). 
        In sub-Saharan Africa, tsetse flies, through the cyclical transmission 
of trypanosomiasis to both human and their animals, greatly influence 
food production, natural-resource utilization and the pattern of human 
settlement throughout much of the region.  It is estimated that the annual 
direct production losses in cattle alone amount to between US$6 000 
million and $12 000 million, while animal deaths may reach 3 million 
(Hursey and Slingenbergh, 1995).                  
     Ticks, in addition to being efficient vectors of disease agents, they 
cause severe economic damage in certain areas. It has been estimated that 
there is a loss of 1 – 3ml of blood form every cattle in which tick 
complete its life cycle. Furthermore, tick infestations cause irritation, 
damage hides, and predispose animals to bacterial and fungal infections, 
as well as screw-worm attack, in the wounds left by ticks bites (Bram, 
1983). In Uganda the current annual cost of tick control is estimated at 
US$ 26 million (FAO, 1995). The studies in Australia  indicate  that , the 
total annual loss caused by the cattle  tick  amounts to about   $ 5  per  
head of cattle, or  4 percent of  the  gross  value of the cattle  slaughtered  
in 1972/73 (Bram, 1983). Mohamed (2003) mentioned that, ticks 
constitute the most important livestock pest in Africa and are found in the 
entire 30 million square km of the African continent.                                                            
       Ticks and tick-borne diseases therefore, constitute an economical 
constraint in the development of the livestock sector, mainly in Africa, 
the Caribbean and South America, and they cause production losses, 
illness or even death (FAO, 1998). The most often quoted effect of tick 
infestation on their hosts, is the loss in live weight gain (LWG). 
Moreover, heavy tick infestation has also been shown to have a negative 
impact on milk production. This results from loss of grazing time due to 
tick worry as well as due to specific effects of tick feeding (Kiara, 1998).      
       In Zimbabwe, A. hebraeum and Rh. appendiculatus caused a 
reduction of10g and 4g respectively for every engorging tick (Kiara 
,1998), and the losses in milk production caused by both species 
amounted to approximately 7g for every female that became 
engorged.The direct losses from tick infestation comprising losses in beef 
and milk production, both from mortality and tick worry.                                   
Feeding of Amblyomma species on udder predispose to mastitis and teat 
damage resulting in significant high losses in milk yield. 
      In Sudan, El Imam (1999) in three localities reported 18.8 % of cows 
with one damaged teats, 3.1 % with two damaged teats and 0.44% with 
three damaged teats. Moreover, tick paralysis, anaemia and damage to 
skin and hides are also among the direct effects of ticks. In addition, 
Gobair (2003), presented that, ticks represent one of the most important 
factors that damage skin and hides in Sudan, especially in cattle and 
camels, and the average damage during the animal life is between 45 – 55 
% of the total damages that occur in the raw skins.          
        In East Africa, theileriosis is one of the most economically important 
livestock tick-borne diseases in cattle and it causes high morbidity and 
mortality in infected animals, resulting in considerable losses in livestock 
productivity (FAO, 1995). Siddig, (1997), mentioned that, many ticks are 
known to transmit serious disease agents. The most economically 
important being theileriosis, anaplasmosis, babesiosis and heartwater. 
Furthermore, recent research in Kenya has indicated that poor herders and 
farmers spend a large proportion of their income treating endemic 
diseases, which are divided into three broad groups: Ticks and tick-borne 
diseases (TTBDs),Tsetse, biting flies and trypanosomosis and Gastro-
intestinal (GI) parasites (Rushton, et al 2002).  
      The loss due to T. parva in the smallholder dairy sectors  had been 
estimated to be US$ 54.5 million in Kenya, US$ 4.41 million in Tanzania 
and US$ 0.1 million in Malawi (Rushton et al 2002).                               
      In Sudan, Siddig, (1997) found that, the total cost of treatment of 
tropical theirleriosis using antitheilerial drugs in 36 farms visited in 
Khartoum was (US $ 15,977.93). Siddig, et al (2003) also estimated the 
total financial losses during an outbreak of tropical theileriosis in a dairy 
farm in Khartoum to be US $ 62,320.98 which was equivalent to ten 
times the cost of control. Abdel Rahman, et al (2003) reported that, 
heartwater was incriminated for 50% mortality of 4000 Hamari sheep 
purchased from North Kordofan (Amblyomma free area) into Southern 
parts of Gadarif in Eastern Sudan. 
       Dunne (1999) concluded that, the impact of animal parasites is 
difficult to estimate although billions of dollars are spent yearly on 
chemotherapy, vaccines and other prophylactic measures. Helminth 
parasites are economically significant pathogens in ruminants, other food 
animals and equines, amounting to over $2 billion losses annually in the 
United States (US department of agriculture, 2003). Atta El Mannan and 
Khalid (2002) mentioned that, livestock production suffers heavy 
economic losses due to gastrointestinal parasites and some of these 
economic losses are: loss of weight, reduced productivity, death, carcass 
and organ condemnations and expensive control measures. 
      Rushton, et al (2002) stated that, bovine and porcine cysticercosis is a 
major problem for producers in SSA. However, in addition to the effect 
on human health, economic losses may be high due to the condemnation 
of infected carcasses and the necessity to freeze or boil infected meat. 
Losses may also occur from restriction of exports. Bovine cysticercosis is 
found in 9.0% of animals slaughtered in Botswana and in between 1 and 
40% of cattle in Kenya, Uganda, Sudan, Tanzania, Nigeria, Botswana, 
Zimbabwe and South Africa. Moreover, 10% of humans in Ethiopia, 
Kenya and Democratic Republic of Congo (formerly Zaire) are reported 
to have T. saginata. In addition, in Southern Nigeria, cysticercosis 
accounted for 63.2% of carcass condemnation in cattle, 29% in goats and 
66.7% in swine. Also, they stated that, in addition to the risk to human 
health, hydatid disease leads to economic losses through the 
condemnation of infected carcasses, e.g. in the Niger delta area of 
Nigeria, examination of the liver, lungs, spleen, heart and kidneys of 
slaughtered animals revealed hydatid cysts in 42.2% of goats, 24.4% of 
sheep and 31.6% of cattle . Therefore, the disease has been present in 
recent years in most countries in SSA (Rushton, et al 2002). 
          Zoonotic diseases have important implications for livestock 
keepers both through their impacts on human health and on the livelihood 
security of the households and communities involved. So, the negative 
economic impact may be caused by; reduced levels of production, 
condemnation of carcasses or organs at slaughter, poor health of the 
people who contract disease from infected animals or products and the 
presence of zoonotic diseases may also affect a country’s ability to export 
meat and milk products (Hansen and Perry, 1994 and Rushton, et al, 
2002).  
 
 
1.7.    Control of parasitic diseases                                                    
1.7.1. Herd management  
         The first step in a pest control program is to assess the situation 
(Duval, 1994). From the ecological perspective, serious problems with 
internal parasites indicate that changes in feed, field management or soil 
management are required. An animal is better able to resist or tolerate 
internal parasites when its living conditions are good. Links between diet, 
particularly vitamins and minerals, and susceptibility to internal parasites 
have been established in certain cases. Vitamins A, D and B complex are 
the most important vitamins required by animals to develop resistance to 
internal parasites (Duval, 1994 and Hansen and Perry, 1994). Iron 
supplements are also very important where animals are affected by 
worms that drain the blood, like Haemonchus and Ancylostoma. 
According to Duval (1994) animals should always have access to mineral 
blocks to compensate for the mineral deficiencies in pastures.                     
1.7.2. Pasture management 
       Macroclimates can affect the ability of a disease agent, or its 
intermediate host or vector, to survive in the environment. If the effects of 
weather on disease agents and their intermediate hosts or vectors are 
known, it may be possible to predict when host populations are at a 
particular risk of contracting disease and thereby, to implement 
appropriate control measures at strategic times. This approach has been 
used with success in the control of diseases such as helminthiasis, ticks 
and tick-borne diseases, trypanosomosis, foot-and-mouth disease, and in 
mineral and other nutritional deficiencies. Pasture management that is 
designed to prevent internal parasites requires long-term planning. It is by 
varying factors such as the density and age groups of animals and the 
time and intensity of grazing, serious infections can be avoided (Duval, 
1994, Hansen and Perry, 1994 and Rushton, et al 2002). Overpopulation 
increases the concentrations of parasites, and about 80% of parasites live 
in the first five centimeters of vegetation.  
    The risk of infection is lowered by waiting until the dew has lifted or 
until the grass has dried after rain before putting animals out to pasture. 
Moreover, the larvae of most parasites move to the tops of plants when 
light levels are low, that is, when the sky is overcast or at sunrise and 
sunset, so limiting grazing time to when the sun is strong also diminishes 
the risk of infection. 
        Duval (1994) viewed that, since the susceptibility of animals varies 
with age, it is logical to graze the younger animals in fields where 
parasite populations are very low. Very good results have been obtained 
from retaining calves in the same lots all the time while the cows are 
rotated. In New Zealand, Duval (1994), mentioned, another common 
practice used with calves; is to put them in a new pasture. To fight 
Ostertagia infection, for instance, the calves would be placed in an old 
field at the beginning of the season, then dewormed and brought to a 
parasite-free field. 
        Producers who have more than one animal species e.g. cattle and 
sheep can alternate grazing of different animal species which, although 
not easy, can help to break the parasite cycles. Several parasite species 
cannot infect two different animal species. Also, there are even certain 
species of worms that affect only a particular ruminant species (Duval, 
1994 and Hansen and Perry, 1994).  
        It was clarified that, deworming treatments have little effect if the 
animals are returned to the same larvae infested field. It is therefore 
important to clean the pasture as much as possible to reduce, if not 
eliminate, the parasites. Possible strategies for this are resting the land, 
planting (e.g. Mustard, Nematicide), using amendments or fertilizers to 
reduce parasite populations (e.g. copper sulphate against Fasciola, 
sodium chloride against Bunostomum larvae), and improving drainage 
(Duval, 1994). Aiello, et al (1997), mentioned that, control measures for 
Fascioliasis, besides deworming, should involve reduction of 
intermediate host (snail) population and prevention of access of livestock 
to snail infested pasture as much as possible. Snails can be controlled 
chemically by the use of molluscicides, which is a potential tool for the 
control of fluke infections. Biological practice by introduction of ducks 
has been used to reduce the snail population. Also, managementally to 
prevent snail habitats from developing by regular clearing of drainage 
channels from vegetation, this provides suitable sites for snail 
development (Hansen and Perry, 1994). 
         As far as, public health is concerned, in case of cysticercosis, proper 
disposal of human faeces and preparation of beef before consumption are 
considered to be important beside a proper meat inspection practice. 
Keeping dogs away from infected meat is the main safe guard against 
hydatidosis. Furthermore, most cases of human ascarid and hookworm 
infections can be prevented by practicing good personal hygiene, 
eliminating intestinal parasites from pets through regular deworming, and 
making potentially contaminated environments, such as unprotected sand 
boxes, off limits to children.   It is also important to clean up pet faeces on 
a regular basis to remove potentially infective eggs before they become 
disseminated in the environment via rain, insects, or the active migration 
of the larvae (American association of veterinary parasitologists 
"AAVP", 2004).                                                                                  
1.7.3. Vector control                                                                                    
       Many of the most harmful parasitic diseases are transmitted by 
blood-feeding insect vectors (Hurd, 2003). Vector control strategy which 
has been practiced for many decades had succeeded in eradicating tsetse 
fly from isolated focus at Nuba Mountains mainly by game destruction, 
insecticides application; however, these measures against tsetse fly within 
the main tsetse belt were ineffective due to problem of reinvasion. The 
recent use of insecticides impregnated traps and screens have contributed 
to a great extent in reducing fly densities (FAO, 1998). 
     There are three major reasons for controlling ticks on domestic 
animals: these are; disease transmission, tick paralysis or toxicosis, and 
physical damage (Drummond, 1983). Chemically, acaricides are used to 
control ticks on livestock or in the environment. This strategy depends 
upon a number of factors; such as, the life cycle of the species of tick to 
be controlled, the urgency of the need in terms of disease transmission 
and the seasonal activity of the tick. 
       Off-host stages can be controlled by applying acaricides to buildings, 
livestock holding areas or to the natural environment of the ticks. 
However, the environment must be treated with sufficient amount to 
produce maximum control. It is therefore important to determine that any 
treatments applied for the control of ticks will not harm other organisms 
(Drummond, 1983).                                                                             
       Ticks on the host, can be controlled by direct application of 
acaricides to the animal using dipping vats for large numbers of animals, 
spray, hand dressing, and other methods of limited uses such as oral 
treatments or injections and insecticide-impregnated plastic ear tags or 
horn bands. Several groups of chemical compounds effectively kill ticks 
on livestock, for example; Arsenicals, Chlorinated hydrocarbons and 
Organophosphorous. However, several tick species are now known to be 
resistant to acaricides. Moreover, Wharton (1983) noted that, the 
resistance of ticks to acaricides poses an increasing threat to livestock 
production in many countries, because of their almost complete 
dependence on acaricides for tick control.                                                    
         Some indigenous breeds of cattle are sensitive to some acaricides 
and intensive dipping depresses their weight gain (Kiara, 1998). 
Therefore, the most logical method of alleviating tick depredations would 
be to capitalize on host-parasite relationships that evolved in nature, e.g. 
host resistance, expressed by an animal's ability to prevent the maturing 
of large numbers of ticks, and disease immunity, are survival mechanisms 
for the host and for external and internal parasites as in most zebu cattle. 
     Various costly control measures are available, but the use of resistant 
cattle will probably provide the most effective long-term solution in 
countries like Australia (Springell, 1983). However, in many  tropical 
countries where genetic improvement is being sought through the 
introduction of European stock , there is danger  that  replacement of  Bos  
indicus by Bos Taurus genes could  result  in  increased  susceptibility to  
the cattle tick.                                                                                      
       Control of tick-borne diseases within a country requires the 
preparation of a comprehensive plan for coordinated countrywide action, 
which should include immunization, treatment, and tick control, and 
based on scientific data (Bram, 1983 and Rushton et al, 2002). Cheneau 
(1995) mentioned that, the strategy of the FAO ticks and tick-borne 
diseases programme aims at promoting integrated tick and tick-borne 
disease control methods that include immunization when applicable and 
increasing awareness of the fact that acaricide resistance of tick is 
spreading worldwide. However, In Uganda tick-borne diseases have been 
controlled through the application of acaricides in dips or as sprays; over 
1800 dips were constructed, acaricide use was zoned and efficient back-
up services were provided (FAO, 1995).                                                  
       Kiara (1998), recommended that, control of  ticks  and  tick-borne  
diseases  need  to  integrate the  use  of vaccine, chemotheraoy, strategic 
use of acaricides, tick resistant breeds and  farming system approach to 
achieve an economically viable, socially acceptable and environmentally 
friendly control systems figure (1.1). 
 
 
 
 
Figure1.1: Options to control ticks and tick borne diseases (TTBDs) 
 Source: (Rushton et al 2002) 
 
       Recently, Hassan (2003) criticized the conventional method of 
controlling ticks by application of chemical acaricides, which are costly, 
toxic and not environmentally friendly and recommended a method of 
controlling ticks through application of an integrated tick management 
(ITM) package of four components. These are:                                            
A. Immunological, by identification of antigens isolated from mid gut of 
    ticks used as vaccine candidates.                                                             
B. Exploitation of natural resistance to tick infestation of zebu cattle.       
C. Ecologically based strategies, for example drops off of engorged ticks, 
    could be allowed to occur in unfavorable environment for their 
    survival and regular removal of manure and burning of litter in zero 
    grazing farms.  
D. Biological control using pathogens and predators e.g. chicken, 
     parasitoids and pathogens e.g. fungi.                                                                                 
     Julla (2003) recommended the control of ECF and Rhipicephalus 
appendiculatus in Southern Sudan, by identification and characterization 
of the suitable immunogenic strain(s) of T. parva, for the use in 
immunization against ECf, in addition to a study of the ecology, biology 
and population dynamics of Rhipicephalus appendiculatus in relation to 
the epidemiology of ECF in the area.  
      Trypanosomosis control relies mainly on systematic surveillance of 
populations at risk, coupled with treatment of infected cases. In addition, 
reduction of tsetse fly numbers plays a significant role. In the past, this 
had involved extensive clearance of bush to destroy tsetse fly breeding 
and resting sites, and widespread application of insecticides (Kioly, 
2002). Fly screens, repellents and similar devices, designed to prevent the 
flies gaining access to their hosts, may be tried but they can only be at 
most, partially successful (Soulsby, 1982). Other methods of control, 
consider genetic (use of sterile males) and physiological (interfere with 
the normal function of the fly) approaches, and recent studies of factors 
determining attractiveness of a host for a fly may assist in this, since 
attraction of flies to a stationary source would permit exposure to a 
compound affecting a fly's physiology or to ionizing radiation (Soulsby, 
1982).                                                                                                     
         Under field conditions, the control of trypanosomosis chiefly 
depends on chemotherapy; however, many factors militate against 
complete control by chemotherapy, the development of drug-resistant 
strains being a major one. The destruction of game, serves two purposes, 
that of depriving Glossina of its food and reducing the reservoir of 
trypanosomes, but it has aroused much controversy and antagonism.  
Breeding of trypanotolerant breeds of cattle has been considered on many 
occasions (Agyemang, 2005).  More recently, efficient traps and screens 
have been developed that, usually with community participation, can 
keep tsetse populations at low levels in a cost-effective manner (Kioly, 
2002). 
       In Sudan and the savanna zone of Nigeria 2.5 % DDT wettable 
powder applied in the dry season, achieved eradication of Glossina 
submorsitans, G. tachinoides and G. palpalis (Soulsby, 1982). Vector 
control strategy which has been practiced for many decades had 
succeeded in eradicating tsetse fly from an isolated focus at Nuba 
Mountains mainly by game destruction, insecticide application; however, 
these measures against the fly within the main tsetse belt were ineffective 
due to the problem of reinvasion. However, the recent use of insecticides 
impregnated traps and screens have contributed to a great extent in 
reducing fly densities (Kheir and Majid, 1999).                                    
       The much anticipated breakthrough in the development of vaccines 
to control trypanosomosis appears unattainable in the near future owing 
to the antigenic variation of trypanosomes and the complexity of their 
antigenic repertoire (Agyemang, 2005). Therefore, conventional disease 
control measures are based on the use of curative (chemotherapy) and 
preventive (chemoprophylaxis) drugs to combat the parasite and 
interventions to control tsetse fly populations. However, the most serious 
setback in the use of drugs to control trypanosomosis is the increasing 
trend in drug resistance, especially to isometamidium, diminazene and 
homidium bromide which is the most commonly used trypanocidal drugs 
(Agyemang, 2005).                                 .                                                                                
         Interventions against tsetse flies are based on the use of insecticides, 
which can be applied on artificial supports (screens or bait traps) which 
attract the flies (Rushton, et al 2002 and FAO, 2002) and on animals by 
epicutaneous use of insecticides or the pour-on technique, or by spraying. 
A very specific and not polluting method is the use of sterile insect 
technique (SIT). Males of tsetse flies are rendered sterile by gamma 
irradiation. Tsetse females which mate with sterile males will not produce 
offspring and, as tsetse females normally mate only once in their life, 
contrary to males, with the continuous release of sterile males in large 
numbers is possible to eliminate tsetse flies from a particular area (FAO, 
2002).The deployment of any integrated control of tsetse-trypanosomosis 
must be based on quality information, not only on the abundance of tsetse 
flies and the infection rates in the flies and the host livestock, but also on 
how the livestock owners view the extent of the problem. However, a 
combination of two or more control measures may be more effective in 
overcoming a particular disease that is difficult to treat with one control 
measure (Agyemang, 2005).  
 
 
 
 
                                                                                                                              
1.7.4. Veterinary services 
         The effective delivery of animal health services is essential for 
disease control. Many parts of the world lack effective health care 
systems and as a result, the disease continues to affect the livelihoods of 
livestock dependant farmers (Holden, 1999). Therefore, he suggested 
that, efficient service delivery requires a degree of organizational 
pluralism, where both the public and private sectors have roles to play in 
service delivery. Pastoral associations have been particularly successful 
in providing veterinary drugs and health care services in remote areas that 
might not otherwise attract private practices (Holden, 1999).                      
       The key tools for the international control of animal diseases are the 
availability of adequate information, proper services for diagnosis of 
disease conditions, vaccines of appropriate quality and a functional 
veterinary service. A strong veterinary service with a clearly defined 
chain of management and reporting command is a prerequisite for 
effective control of animal diseases (Cheneau, 1995). Moreover, 
successful control of parasitic diseases is highly dependent on available 
information on local conditions and the strength of the extension service 
transferring this knowledge to the farmer. That is, in order to facilitate the 
utilization of existing data for planning of research and or control 
programmes (FAO, 1994). For example, Echinococcosis can be 
controlled through preventive measures that break the cycle between the 
definitive and the intermediate host. These measures include dosing dogs, 
inspecting meat and educating the public on the risk to humans and on 
avoiding feeding offal to dogs, as well as introducing legislation (Hansen 
and Perry, 1994, and Permin and Hansen, 1994).  
          Eeffective strategy for the control of GI parasites requires an 
understanding of the ecology of the parasites and their geographic and 
seasonal distribution and prevalence. The influence of management 
practises will also need to be considered and, perhaps of greatest 
importance to the farmers. The measures available to control GI parasites 
include: the use of anthelmintic drugs, alternative treatments, vaccines (if 
possible) and the use of resistant animals (Rushton, et al 2002). The US 
department of agriculture (2003), recommended that; although parasitic 
worms and associated diseases continue to cause major economic 
impacts, ultimate control should be linked to a better understanding of the 
identity, along with the host and geographic distribution of various 
species (Anon. 2003).                                           
1.7.4.1. Vaccination                                                                             
       The major attempts to develop commercial vaccines for veterinary 
helminthes have focused on identifying protein antigens, which could be 
formulated as protective vaccines. Notable successes have been achieved 
for some cestode parasites, where recombinant proteins have been 
developed into highly effective vaccines (Hein and Harrison, 2005).  
Considerable progress has been made in the development of vaccines 
against cestode larvae in ruminants, and a commercial vaccine is 
available in Australia against Cysticercus ovis (Hansen and Perry, 1994). 
Although effective protection can also be obtained using some nematode 
proteins in their native forms, it has not yet been possible to formulate 
commercially successful vaccines for other helminth parasites of 
veterinary significance (Hein and Harrison, 2005).                                                               
      In Australia, the tick, Boophilus microplus, transmits a disease 
complex commonly known as tick fever, which is caused by Babesia  
argentina, B. bigemina and Anaplasma marginale. Therefore, vaccination 
against babesiosis and anaplasmosis is a well established procedure 
(Callow, 1983).                                                                                                 
       In Uganda, one of the alternative methods of TBDs control is 
immunization of exotic cattle and their crosses against ECF, using the 
infection and treatment method. This exercise has been undertaken in 
about 14 districts, using the trivalent vaccine (Muguga Cocktail) which 
was found to provide over 80% protection of cattle against the local 
strains of Theileria parva, with a safety margin of over 90% (FAO, 
1995).                                                                                                  
        FAO (1998) and Rushton, et al (2002), added that, although tick-
borne diseases are important in all domestic animals, vaccine 
development and production has so far focused on the economically 
important tickborne diseases of cattle, such as Babesiosis (B. bovis, B. 
bigemina), Theileriosis (T. parva, T. annulata), Anaplasmosis (A. 
marginale) and Cowdriosis (C. ruminantium). FAO has been 
implementing a coordinated multi-donor programme for intergrated tick 
and tickborne disease control in East, Central and Southern Africa. 
Vaccine development, production and delivery were the main focus of 
that programme. The three strain Theileria parva stabilate vaccine, 
(Muguga cocktail) was developed and has been used in combination with 
an antibiotic treatment, known as the infection-and-treatment method. 
Later, the mild Boleni strain was isolated for vaccine production in 
Zimbabwe and is currently being used without the treatment component. 
Two vaccines against the tick Boophilus microplus have also been 
developed and tested in Brazil (FAO, 1998). In the case of C. 
ruminantium a blood-based vaccine containing live organisms has been 
available for some time (Rushton, et al 2002).   
 
 
  
  1.7.4.2. Treatment                                                                            
        Control programs for parasites in all domestic animals rely heavily 
on the use of anti-parasitic drugs. With regard to anthelmentic drugs, 
there is no one yet discovered that has met all the criteria of an "ideal 
anthelmintic", some of the more recently developed drugs have come 
quite close. The properties of an ideal anthelmintic are: Broad spectrum 
of activity, non toxic to treated animals at the therapeutic dose, should 
possess a wide margin of safety for treated animals as well as the user, 
metabolism and excretion should be rapid, there should be no residues in 
milk or meat going into the humans food chain, administration should be 
easy and cost effective (Hansen and Perry1994 and Johnstone, et al 
2000).  
      It is important to identify the nature of the parasitic problem in order 
to select the appropriate drug to treat the infection. There are 
anthelmintics available in several formulations (ready-to-use drench, 
paste, powder, mineral premix, urea / molasses / anthelmintic blocks, 
pour on, injectable, slow release and pulse release devices). The ideal 
formulation is selected by considering availability, price, and parasite 
species to be treated, type of livestock, livestock numbers and type of 
management (Hansen and Perry 1994).  
        Edward (2006a) found that, the best way to treat parasites is to make 
sure that they never enter the animal in the first place. Grooming and 
proper hygiene are very important in halting the transmission of animal 
parasites. Duval (1994), advised that, it is crucial to choose the right time 
to carry out de-worming treatments. At a certain stage of their 
development inside the animal, some parasites embed themselves in the 
mucous membranes and enter hypobiosis e.g. Ostertagia.They are 
inactive at this stage and relatively harmless to the host, therefore de-
worming treatments have little or no effect when performed at this time.  
         Duval (1994) and Hansen and Perry (1994) suggest a sensible 
conventional practice to employ against parasites, is to perform a first 
treatment three weeks after the animals have been put out to pasture, and 
a second treatment three weeks later. The first treatment serves to prevent 
infection by infectious larvae (L3 stage) and before the new adults 
formed inside the animals have begun to lay eggs profusely and 
contaminate the pastures. When the second treatment is given, a large 
portion of the infectious larvae in the pastures will have died as a result of 
the hot dry conditions.                                                                                           
        Duval (1994) also suggests de-worming at the approach of dry or 
cold periods to benefit from the sterilizing effect of these factors. Hansen 
and Perry (1994) and Cattle Today Website (2004), stated that, de-
worming prior to the grazing season will greatly reduce the contamination 
of pastures during the grazing season, when conditions are becoming 
favourable for egg and larval development.                                              
         There are several anthelmentics approved for use in beef cattle, e.g. 
Albendazole, Fenbendazole, Ivermectin, Levamisole, etc. All deworming 
treatments involving natural products should ideally be preceded and 
followed by a fasting period, except in the case of nursed young animals. 
Animals should not be fed for a period of 12 to 48 hours before the 
treatment and another 6 hours period afterwards. A laxative diet or purge 
should then follow. Castor oil is appropriate for non-ruminants, and         
a saline diuretic or sodium sulphate and magnesium sulphate for 
ruminants. In the case of milking dairy cows, it is difficult to fast the 
animals, subsequently, it may be simpler to lighten their diet by not using 
silage or concentrates rather than to fast them (Duval, 1994).                      
        Anthelmintic resistance is often first suspected in cases of apparent 
anthelmintic failure, but it should be kept in mind that several other 
factors can be responsible for the lack of efficiency of a drug, such as 
under-dosing, rapid re-infection, inefficiency against arrested or dormant 
larvae and presence of drug resistant parasites. Development of 
anthelmintic resistance can be prevented by: the use of correct dose, 
maintain drenching equipment, reduce dosing frequency, establish 
treatment and quarantine for newly introduced animals and alternate 
anthelmintics. In addition, farmers should consider establishing grazing 
management practices which reduce the parasite burden and subsequently 
the need for treatment (Hansen and Perry, 1994). 
       Tick-borne diseases (TBDs) are treated by the derivatives of 
naphthoquinone (Parvaquone and Buparvaquone) and quinozoline or 
halofuginone (Terit) for treatment of EC, Berenil and Imidocarp for 
treatment of babesiosis, and Tetracycline for treatment of anaplasmosis 
(FAO, 1995).                                                                                       
      The trypanocidal drugs available are curative or prophylactic. The 
prophylactic drugs in some cases, may give protection against infection 
for 4 – 6 months. These are: Suramin (Sulphonated naphthylamine), 
Homidium bromide or chloride (Phenanthridine), Diamidine (diminazene 
aceturate), and Quinapyramine di-methyl-sulphate (6-Aminoquinalidine) 
(Soulsby, 1982).                                                             
1.7.4.3. Community participation and extension   
       Developing public awareness is becoming an increasingly 
important function for national animal-health services. An essential 
component for the success of any major livestock-disease control or 
eradication effort is an effective, broadly based public awareness 
programme. It must be directed at all levels of the public-producers, 
consumers, traders, transporters, processors, wholesalers, retailers and 
travelers, and it must include decision-makers from all levels of 
government, private industry and livestock organizations (FAO,1999a).  
        In the late 1980s, decentralized and participatory animal health 
systems began to attract increasing interest from NGOs in Africa. In 
1993, a community-based animal health programme was developed in 
Southern Sudan using the active participation of livestock rearing 
communities (Catley and Leyland, 2001). Catley and Mariner (2002) 
added that, for many years, veterinary services in pastoral areas in the 
Horn of Africa have been in decline. Restructuring of state veterinary 
services (SVS) has been associated with a virtual collapse of basic 
animal health care and reporting systems. For many developing 
countries, these conditions are major challenges, in particular, the 
special constraints and limited private or public sector veterinary 
activities in pastoral areas of the Horn of Africa, raise profound 
problems for countries wishing to enter international livestock markets.  
        Livestock keepers have a rich and detailed knowledge about 
significant health problems affecting their animals. This indigenous 
knowledge is based on oral tradition, shared information and the life 
experience of individuals. And the core of this knowledge is clinical, 
pathological and epidemiological observations that serve to organize 
disease information into recognizable entities described by a traditional 
terminology. Consequently, this knowledge is best used to develop 
appropriate livestock disease surveillance systems in pastoral areas. 
Ideally, such systems should be action-oriented and result in disease 
control activities that are designed in partnership with livestock keepers 
(Catley and Mariner, 2002). Community participation is now widely 
promoted as an important feature of aid projects in less developed 
countries (Catley and Leyland, 2001).  
         Omer, (2005) reported that informant group from Messeria ranked 
African Animal Trypanosomosis (AAT) according to its importance to 
be in the fourth place. He also added that, the results from participatory 
epidemiological investigations revealed that AAT is very well identified 
in the ethno-veterinary knowledge of both the Nuer informant groups 
(Liei) and Messeria informant groups (El Fasookh). 
       Regarding the disease control in Southern Sudan by 1996, a 
network of 563 Community Animal Health Workers (CAHWs) had 
been established and they treated 1,272,922 cattle, 156,115 small 
ruminants and 99,634 domestic fowl (Catley and Leyland 2001).        
Holden (1999), suggested that, presence of low-grade professionals 
(community based animal health workers or CBAHWs), can greatly 
improve the early detection of disease outbreaks and supply vaccination 
campaign. Moreover, Peeling and Holden, (2004), studied the potential 
role of (CAHWs) in challenge of poverty, failure of government to 
deliver veterinary services and the misuse of medicines, and they found 
that, (CAHWs) provide potential powerful and cost effective instrument 
for addressing all the challenges. 
       Community participation in tsetse control programmes was tried in 
Africa, using targets and traps of simple materials and chemical 
attractants to kill tsetse flies which were cheap to produce and easy to 
maintain. People participated in tsetse control programmes by being 
questioned by researchers, or being instructed by local leaders to 
implement and manage, or contribute towards costs, or being educated 
about tsetse control, and in some occasions, they were encouraged to 
participate by receiving material or incentives (Catley and Leyland, 
2001).  
        South Sudan experienced a resurgence of sleeping sickness in the 
1990s (Joja and Amaka, 2001). In response to a severe epidemic of 
sleeping sickness, CARE developed a community-based vector control 
program in Tambura County in collaboration with Medical Emergency 
Relief International (MERLIN) in 1998.The public health staff from the 
County Health Office, primary health care services, and village health 
committees were trained and used to implement and supervise this 
ongoing community-based program. The personnel were trained in 
vector recognition and trap maintenance. The traps were placed near 
community water sources, and volunteer trap monitors reported 
monthly to the community health office about the trap conditions and 
the number of flies trapped. An 80% reduction in trapped flies was 
observed within 3 months of trap placement and subsequently remained 
low. Community ownership of the vector control program enhanced 
active participation in all aspects of sleeping sickness control, including 
case identification, treatment, and follow-up (Joja, et al, 2001).  
       Community participation is considered to be one of the most 
important elements for the control of endemic diseases in poor 
countries, particularly for prevention and epidemic logical surveillance, 
and the scope for public involvement in planning and managing the 
state's health and social service system can be limited for a developed 
country situation (Kamuanga, 2003). 
 
Chapter two 
Materials and Methods 
2.1. Study area description  
2.1.1. Selected area  
        Abyei locality was selected to study the parasitic diseases problems. 
It is located in Southern part of the Western Kordofan Region, in an area 
of rich savanna which lies between latitude 9o N -11oN and longitude 
27oE-29oE. The locality is divided into four administrative units these 
are: Abyei, Al Muglad, Al Dibab and Al Mayram (Abyei locality, 2004). 
It is a transitional zone bordered by Al Salam locality to the North, 
Southern Darfur to the West, Northern Bahr Al Ghazal and Unity States 
to the South and Southern Kordofan State to the East. The major towns 
are Abyei, Al muglad, Al Mayram and Al Dibab figure (2.1). It was 
selected, because of the high animal population and there were no surveys 
conducted to evaluate the parasitic disease problems.  
2.1.2. Ecology and climate  
        The ecology is composed of savanna with thick trees in the South. 
The valleys, scattered water swamps and Bahr Al Arab are mainly in the 
southern part of the area. Humidity ranges between 9 % - 95% and the 
temperature ranges between 14oC – 42oC. The maximum temperature is 
reached in April and May, and the minimum in December and January. 
The climate is divided into two seasons: wet warm season (June / July – 
October), locally known as Kharief (rainy season) and a dry season which 
is divided into dry cool (December – February), known as Shitta (winter) 
and dry hot (March – May) known as Saif (summer). Transitional 
climates occur during June (Rushash) which means the beginning of the 
rainy season and November (Darat) – the end of the wet season. These 
climates are wet in some areas in the South. 
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Longitude 27oE-29oE        
Figure 2.1: Map of Abyei locality (Sudan)              
             Source: Idris Braima Gad El Kareem and Motasim Ibrahim Ali 
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 2.1.3. Soil and rain  
        The soil generally contains different elements. According to the soil 
type, the area is divided into three categories: The sandy (Goaz) with mud 
which is found in the North (Al Muglad, Al Dibab, Al Mogadama, Abu 
Bateekh and northern Al Mayram). The second is the muddy area which 
extends from Nama to Abyei, characterized by many of valleys and thick 
trees. The third is gardood area which is an open land with few trees 
around Al Muglad, Dibab, and Nama to Eastern Abyei (Ibrahim, et al 
1989).  
      The rainfall increases towards the South with an average of 500 – 
1000 ml / year. Rains usually start falling early at the end of May in the 
Southern parts and continue up to October. There are many valleys 
(Shallango, Wadi Al Galla and Nyamora), besides many Rahads which 
means a small place in the sandy areas where water accumulates during 
the rainy season, pools, Ragaba (natural water course which supplies the 
rivers in the Southern part of study area) and Hafeirs (a wide hole near 
the roads made during mining. These act as water reservoirs during the 
dry season Plates (2.1) and (2.2). Some of these water sources were 
affected by the newly established roads and oil fields which acted as 
water barriers resulting in changing of natural water courses that led to 
accumulation of deposits and wastes along the road.                                                              
2.1.4. Livestock and production systems   
         Abyei locality is the richest in livestock population and half of the 
cattle in the region are found here; estimated as 1.7 million head of cattle. 
Besides, 1.25 million sheep, 0.3 million goats and 5000 equines (Braima, 
2003).  
       
 
  
 
 
 
 
 
Plate 2.1: Golay's major Ragaba 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Plate 2.2: Abu Bateekh's major Butta  
 
 
 
 
 
 
  
  
  
  
 
 
 
     There are three tradition animal management systems:  
The most prominent one is the complete nomadic system, which depends 
mainly upon continuous South / North movement on traditionally known 
animals routes called (Morhals), searching for better pasture and water. 
This system represents traditional model to rotational grazing system. It is 
one of the cheapest systems in animal feeding that is by consumption of 
natural pasture which covers 85% of the lands. Also it is a way of 
avoiding annoyance to their animals during the wet season; they escape 
away from the muddy areas where there are insects and flies (Loggam). 
Besides changing the environment so they prevent their animals from 
infection during the wet season. 
          The second is a semi nomadic system where people stay in their 
villages for months and then move the animals during the rainy season. 
         The third pattern is sedentary system where people stay in the 
villages throughout the year depending on agriculture & local pasture for 
the animals.  
       Baggara zebu is the main cattle type, characterized by ability to 
travel for long distances. Crossing with some breeds from other areas 
occur in the towns e.g. with Foga, Kenana and Butana Zebu cattle.  
       Sheep in the area is the Garag type which is characterized by high 
reproductive rate and can tolerate adverse conditions. Cattle are raised 
mainly for meat, milk, social status and trade. However sheep and goats 
are used for ready cash for daily household support. Camels are used as 
pack animals and family transport. 
        There are three main ordinary routes (Murhals) in the locality. In 
addition there are two trade animal routes; one from the West and the 
other from the South figure (2.2). The nomads of all these Murhals are 
Messyria Homor, a clan of the main Messyria tribe Table (2.1). 
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Figure 2.2: Livestock movement in the study area     
   Source: Idris Braima Gad El Kareem and Motasim Ibrahim Ali 
                   
 
  
 
 
 
 
 
Table 2.1: Animal routes, tribes and leaders (Ameers) in the study 
                area  
Animal route (Murhal) Tribe Present leader  
Western : 
(boarding South Darfur)  
From Northern Abu Bateekh to Al Mayram, 
then to Northern Bahr Al Gazal. 
   
Middle : 
From Al Muglad and Southwards to Abyei 
and Northern Bahr Al Gazal. 
 
Eastern : 
From Babanosa to AL Dibab, Nama, Heiglig 
and Unity state.         
 
Fiareen  
 
 
 
 
Awlad Kamil  
& Mazagghna 
 
 
- Awlad Omran  
  & Fadlia  
-  Ziyood 
 
 
Musalam Abu Al Gasim  
 
 
 
 
 
Mukhtar Babo  Nimir 
 
 
Ismaeil Hamdeen   
 
 Al Nazeer Gibreel 
 
 
 
  
  
 
 
 
  
? Livelihood practices during the seasonal  movement   
? There is an overlap between these clans during the wet season 
(Makharif) at the areas around Al Muglad, Abu Bateekh, Babanosa and 
Al Tobon Plate (2.3).      
? There is a transitional area (middle zone) which extends           
between the wet and dry season areas. At this zone nomads stay at 
the beginning and the end of wet season for cultivation in Rushash 
and harvest (Darat).  
? The distance animals cover in their movement between wet to dry 
season areas, varies between 100 – 600 Km.  
? The journey from South to North is quicker (one month), because 
of high densities of insects (Loggam) during the wet season. 
? Families (Tagalli), usually move from South to North in May with 
sheep and goats leaving cattle to move in June to July in a 
continuous journey. The family resides to cultivate in the middle 
zone. Then in July to August, the families resume the journey and 
reach (Makharif) where they find their cattle at a known location 
called Al Dar which means homeland. 
? In October all nomads return back to the South known as Chelewy.  
When they reach their farms at the transitional zone, the families 
stay to harvest and collect the crops. After that they travel to meet 
their cattle in December (Masayef) Plate (2.4). 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
Plate 2.3: Abu Bateekh (the major Makhraf)  
 
 
 
 
 
 
 
 
 
 
 
  
 
 
Plate 2.4: Seasonal movement 
 
 
 
 
 
 
 
 
2.1.5. Types of animal health problems  
        Animals suffer from a variety of diseases and syndromes. Of these 
Alk problems, this means contaminated land due to presence of high 
animal population grazing in one area for many years lead to complicated 
diseases syndromes. These are: loss of appetite, sometimes fever, 
diarrhea, discharges, rough coat, ticks infestation, lameness, pneumonia, 
and decrease in production, loss of which may terminate in deaths. 
2.1.6. Description of animal health delivery systems   
2.1.6.1. Veterinary services structure   
       The structure of general directorate of animal resources in Western    
Region of South Kordofan is shown in figure 2.3.  
      The veterinary services are delivered by four vets, six technicians, 
forty veterinary auxiliaries and 45 community animal health workers. 
There are three hospitals, one dispensary, two slaughter slabs and one 
mobile unit. The private sector contributes by 18 drug stores and four 
mobile clinics (Braima, 2005). There are four organizations working in 
the area, these are: Food and Agriculture Organization (FAO), Safe the 
Children (SCF), German Agro-Action (GAA) and Veterinary Services 
(Vet serve). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
Figure 2.3: The structure of general directorate of animal resources  
                  in Western Region of South Kordofan    
    
 
 
 
 
 
 
 
 
 
  
2.2. Study design   
2.2.1 Community perception (Questionnaire)  
      The annexed questionnaire was used in the study area. The 
questionnaire was aiming at finding out the knowledge of the pastoralists 
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ment  
Extension 
Depart-
ment  
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Department 
Localities 
Directorate 
of Animal 
Resources  
or nomads about the parasitic diseases; symptoms, ranking, importance 
and their effects. Also it was aiming at finding the link between diseases 
and environmental factors, life pattern to detect the real parasitic diseases 
problems. In order to get the information on the local community 
perception of disease and symptoms, the participatory appraisal (PA) 
methodologies were conducted. PA tools described as combined matrix 
and ranking (Catley and Ahmed, 1996, Catley et al 2001). These 
techniques were adapted in the study area as a ranking method for 
parasitic diseases problems. One hundred livestock keepers were selected 
and subjected to the questionnaire using convenience sampling.   
2.2.1.1. Combined matrix 
        Matrix scoring was used to investigate the parasitic diseases 
symptoms. Participants were asked to name the most important diseases 
and their important symptoms in the area, and then written in local terms 
on pieces of cards. The diseases cards were placed side by side on the 
ground and a column of the symptoms at right angles. Each participant 
was supplied by 20 beans. Then they scored against the different 
symptoms.  
2.2.1.2. Ranking 
         Here ranking method was used to rank the diseases. Participants 
were asked to name the most important diseases in the area, and then 
written in local terms on pieces of cards. The diseases cards were placed 
on the ground, and then each participant was asked to rank them 
according to the importance plate (2.5). 
  
 
 
 
 
 
 
 
Plate 2.5: Disease ranking by livestock owners  
 
 
 
 
 
 
 
 
2.2.2.    Veterinary records 
2.2.2.1. Clinical records  
           The clinical cases records were collected from the veterinary 
clinics in the study area during the study time. Then the parasitic cases 
were calculated and analyzed in relation to other diseases using Microsoft 
Excel (Windows 2003).   
2.2.2.2. Drugs records  
         The records of the parasitic drugs consumed in the study area during 
the study time, were collected from the drug stores, and were classified to 
anthelmentics, blood and external parasites drugs. Then analyzed using 
Microsoft Excel (Windows 2003).  
2.2.3. Laboratory findings   
        The following samples were collected from different locations 
during the seasons: dry (December to May) and wet warm (July to 
October). 136 cattle were sampled for all possible parasites, sex and age 
groups were considered. Samples were collected from the three morhals 
plate (2.6).   
2.2.3.1. Blood smear  
      (136) cattle were sampled in the study area. Thin blood smears were 
collected from the ear vein of the cattle. A drop of blood was taken on a 
clean slide, spread by another slide at an acute angle, air dried and fixed 
in absolute methanol for 3-4 minutes. Then the slides were labeled and 
kept in slide box. In the laboratory, the smears were stained in 5 % 
Giemsa's stain for 45 minutes, after that washed off with water. Finally 
plotted dry and examined under oil immersion objective.     
  2.2.3.2. Faecal samples  
      (160) samples were collected from the rectum of cattle and preserved 
in 10 % formal saline. These samples were examined by sedimentation 
and floatation methods for helminthes ova or cysts.  
 
 
  
 
 
 
Plate 2.6: Traveling for information and samples collection  
 
 
 
 
 
 
 
 
2.2.3.2.1. Sedimentation method  
       A spoonful of faeces was thoroughly mixed with 30-40 volumes of 
water; the suspension was poured through a wire mesh screen with an 
aperture of 0.15 mm in a cylinder and left for 20 minutes. The 
supernatant was removed and washed by water (4) times. Finally small 
quantity of the deposit was taken  using a pipette and put on microscope 
slide, a cover slip was applied and examined microscopically under the 
low power (Kelly ; 1984). 
2.2.3.2.2. Floatation method  
      A spoonful of faeces was placed into 10 times volume of saturated 
salt solution (660gm sodium chloride dissolved into 2.4 liter of water) in 
a stoppered glass, thoroughly shaken to mix and the suspension was 
poured into a wire mesh with an a aperture of 0.15mm , standing in a 
funnel into a tube. The tube was filled to the brim and allowed to stand in 
a rack for 30 minutes. The meniscus was touched by under side of a cover 
slip held horizontally. The resulting drop on the cover slip was then 
placed on microscope slide for examination (Kelly, 1984).        
2.2.3.3. Ticks collection  
       Ticks collected from cattle, sheep, goats and camel directly using 
thumb forceps. The chosen animals were restrained and because, ticks 
infestation was very high, great efforts were exerted to collect half body 
ticks concentrating on the predilection sites of different tick species such 
as briskets, dewlap, perineal region, udder, inner legs, eyes and tail plate 
(2.7). All ticks collected were preserved in 70 % glycerol - alcohol 
labeled with reference number, date, host and location. In the laboratory, 
each tick collection was sorted out. Each specimen was examined under 
stereoscopic dissecting microscope and identified using taxonomic key to 
Ixodid ticks (Hoogstraal, 1956 and Walker et al, 2003). 
 
 
  
 
Plate 2.7: Ticks collection   
 
 
 
 
 
2.2.3.4. Flies collection 
        (215) flies were collected from the Southern parts of the study area 
where there is heavy plantation and natural sources of water (valleys, 
Ragaba, etc) i.e. (Logam) areas during the rainy season. Two methods 
were used: direct collection of the flies using hands and nets when the 
animals are grazing outside and the other was mobile car method.  
Mobile clinic method for fly's collection 
       This method was used for the first time in this research survey in 
Abyei area using a mobile clinic car (easy field practice). A mobile clinic 
car was located at the fly's area and left for 30 minutes with the rear door 
open, then the door was closed and the flies were collected using hands. 
The process was repeated several times a day.  
       This field practice was found easier, quicker and collects more 
different fly species which are not easy to enter the normal trap. The flies 
collected were preserved in (30) ml screw capped plastic bottles with 5 % 
glycerol alcohol and labeled with reference number, date and location. 
Then in the laboratory, each flies collection was sorted out. Each 
specimen was examined under dissecting microscope and identified.           
2.2.4. Data analysis   
         Microsoft Excel (Windows 2003) and Stata 6.0 for Windows 
98/95/NT were used for data analysis. Chi-square (X2) was used to assess 
the statistical association of various factors (season, age and sex) with 
occurrence of both blood and internal parasites. Odds Ratios was 
obtained to quantify only significant association. Odds Ratio greater than 
one, considered to be a risk factor for presence of blood and internal 
parasites. Pie Charts were used to demonstrate the effect of season on 
infection with blood and internal parasites. 
       Microsoft Excel (Windows 2003) was also used for analysis of: ticks 
and flies count, clinic and drugs data, and disease burden. Pie charts were 
used to demonstrate the most prevalent ticks and flies, the proportions of 
parasitic drugs used, proportion of parasitic diseases to others and 
parasitic disease burden in or on individual animal. 
       SPSS 11.5 for windows was used for analysis of the questionnaire 
data. Descriptive statistics were used to find out the frequency of most of 
the variables mentioned in the questionnaire. Moreover, crosstabs were 
used to correlate between the most important diseases mentioned, their 
local names, scientific names and season of treatment. In addition to that 
the crosstabs were used to correlate between the season and occurrence of 
biting flies and ticks.             
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
Table 3.2: The presence of internal parasites in cattle during the two 
                   seasons in the study area  
Total 
frequency
From total 
examined 
Total
positive Frequency of  +ve (%) during the two 
seasons
Dry season (%)     Wet season (%) 
Internal parasites*
11.25% 
5.00%
1.25%
2.50%
0.63%
4.38%
18  
8  
2 
4 
1 
7 
  6 (50.00%)                  12 (42.86%)
  3 (25.00 %%)               5 (17.86%)
         -                            2 (7.14%) 
1 (8.33%)                    3 (10.71%)            
 1 (8.33%)                               -
 1 (8.33%)                     6 (21.43%)
Paramphistom sp 
Fasciola gigantica
Schistosoma bovis
Oesophagustomum sp
Moniezia sp 
Eimeria  sp
25.00%40 12 (100.00%)              28 (100.00%)  Total 
*Total number of cattle examined = 160 animals. 
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Figure 3.1: Occurrence of internal parasites in cattle during the two 
                     seasons  
  
  
  
  
  
 
3.2. Blood smear examination   
       Blood smear examination revealed that there were Theileria species 
and Babesia bigemina. Their prevalences were 5.88% and 5.15% 
respectively. The overall prevalence was 11.03 % for the two parasites.                               
       Theileria sp was found more prevalent in Muglad compared to other 
locations, while Babesia was more frequently detected in Mayram 
although the difference was not significant. It is noticeable that the 
overall prevalence is almost the same for the two parasites Table (3.3).  
     When seasonality was, however, considered prevalence of Theileria 
was found the same during the two seasons, whereas Babesia was slightly 
higher during the wet season Table (3.4).     
       There was no significant difference in the occurrence of gastro-
intestinal parasites between sexes or among the different age groups. It 
was also found that there was no significant difference in age and sex 
with regard to blood parasites prevalence Table (3.5). 
 
     
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
               
Table 3.3: The prevalence of blood parasites in cattle in the study 
                   area 
Total 
overall
prevalence  
Prevalence (%) 
 
  Theileria sp      Babesia bigemina 
No. of cattle 
examined 
Location  
6 (17.65%) 
2 (5.88%) 
4 (11.76%)  
3 (8.82%) 
   5 (14.71%)          1 (2.94%)
        -                     2 (5.88%)
   1 (2.94%)            3 (8.82%)
  2 (5.88%)             1 (2.94%)
34 
34
34
34
Muglad 
Dibab 
Mayram
Abyei
15 (11.03%) 8 (5.88%)               7 (5.15%) 136total
 
 
        
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
Table 3.4: The presence of blood parasites in cattle during the two 
                seasons in the study area  
Total frequency 
(%)
 Dry season                 Wet season
Frequency (%)
Blood parasite
8 (100%)
7 (100%)
  4 (50%)                        4 (50%)
  3 (42.86%)                  4 (57.14%) 
Theileria sp 
Babesia bigemina 
15 (100%)  7 (46.67%)                8 (53.33%) Total
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Table 3.5: The relationship between sex and age and presence of      
internal and blood parasites in cattle in the study area 
SexAge
FemalesMalesAdultsYoungs
+ve (%)No. 
exam.
+ve (%) No. 
exam.
+ve (%)No. 
exam.
+ve (%)No. 
exam.
Parasites 
12(12%)
c
1003(8.33%)369(9.79%)
a
926(33.64%)44Blood 
Parasites 
27(21.6%)
d 
12513(37.14%)3540(33.33%)
b
12010(33.33%)30Internal  
Parasites
a = 0.793, b = 0.987, c = 0.547, d = 0.061 
 
  P-value > 0.05, not significant 
  
 
 
 
 
 
 
 
 
 
  
3.3. External parasites 
3.3.1. Hard ticks identification   
         Herds were found to be 100% infested with hard ticks. Out of 3,110 
ticks collected from animals, 9 different tick species were identified. 
They belong to three genera; Amblyomma, Hyalomma and Rhipicephalus.                          
Identified tick species collected from cattle, sheep, goats and camel were: 
Amblyomma lepidum, Rhipicephalus sanguineus, Rhipicephalus evertsi, 
Rhipicephalus simus. simus, Boophilus decoloratus, Hyalomma 
marginatum rufipes, Hyalomma anatolicum excavatum, Hyalomma 
truncatum and Hyalomma  dromedarii.                                    
         The most abundant tick species were Rhipicephalus sanguineus 
(38.60%), Amblyomma lepidum (29.06%) and Hyalomma marginatum 
rufipes (27.91%). Other species found in decreasing order of abundance 
were Hyalomma anatolicum excavatum (1.25%), Hyalomma truncatum 
(1%), Hyalomma dromedarii (0.71%), Boophilus decoloratus (0.64%), 
Rhipicephalus evertsi (0.64) and Rhipicephalus simus. Simus (0.16%) 
Table (3.6).  
          The total count of ticks showed that Amblyomma lepidum and 
Hyalomma m. rufipes were actively distributed throughout the year 
among the hosts with relative preference to cattle and camel. Similarly 
Rhipicephalus sanguineus had a significant distribution in sheep with 
restricted presence on other animal species as in figure (3.2). 
      Mange, lice and soft ticks were not encountered during this study. 
Also larval stages of soft ticks were not found.      
 
 
 
 
 
  
 
 
 
 
 
 
Table 3.6: The prevalence of adult tick species in the study area 
% Count Tick species  
38.60%
29.06%
27.91%
1.25%
1%
0.71%
0.64%
0.64%
0.16% 
1202
903
868
39
31
22
20
20
5 
R. sanguineus
A. lepidum
H.m. rufipes
H.anatolicum. excavatum
H.truncatum
H.dromedarii
B. decoloartus
R.evertsi evertsi
R.simus simus
100%3110Total 
      
 
 
 
 
 
 
 
 
 
 
  
 
 
 
R. sanguineus A. lepidum H.m. rufipes
H.a. excavatum H.truncatum H.dromedarii
B. decoloartus R.evertsi R.simus
 
Figure 3.2: Relative numbers of different tick species in the study  
                    area 
 
 
 
 
 
 
 
 
 
3.3.2. Identification of biting flies   
         215 flies were collected and identified as follows: Atylotus agrystus, 
Atylotus fuscipus, Tabbanus taeniola and Ancala latipes. The total count 
showed that Atylotus agrystus and Tabbanus taeniola were more 
abundant in the area Table (3.7) and figure (3.3). 
 
3.4.   Parasitic disease burden  
       Parasitic disease burden as calculated for individual cattle revealed 
that all animals (100%) were infested with ticks. 64% of the animals were 
infested with ticks only. The rest showed 32% with one internal parasite 
(helminthes or blood) and ticks, and 4% with two internal parasites and 
ticks (figure (3.4).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
Table 3.7: Numbers of blood sucking flies caught in the study area 
(%)Number caught   Fly      
56.74 %
34.42 %
5.58 %
3.26 %
122
74
12
7
  Atylotus agrystus  
 Tabanus taeniola 
 Ancala latipes 
 Atylotus fuscipus
100.00 %215Total
 
 
 
 
 
 
 
 
 
 
 
 
  
  
  
  
  
  
  
  
  
 
 
 
 
Atylotus agrystus
Tabanus taeniola
Ancala latipes
Atylotus fuscipus
 
Figure 3.3: Relative numbers of biting flies in the study area  
 
 
 
 
 
 
  
 
 
 
 
 
64%
32%
4%
Ticks only
One internal parasite + ticks
Two internal parasites + ticks
 
Figure 3.4:  Parasitic disease burden on individual cattle in the   
                       study area  
  
  
  
  
  
  
3.5. Veterinary records 
        The clinical records showed that, parasitic diseases constitute a 
major problem and were found to constitute 53% of the total diseases in 
the study area figure (3.5).  
      The records also showed that, anthelmentic drugs were the most 
frequently used (48%), then blood parasites (37%) and external parasites 
drugs which were 15% figure (3.6).  
      During the wet season settlement areas (Makharif), many cattle herds 
were found in a restricted area sharing the available water and pasture, 
which increases the contamination Plate (3.1).  
     Regarding the public health, there were no proper slaughter houses 
and disposal of the offals and carcasses during meat inspection and 
disease outbreaks Plate (3.2).    
             
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
                                                                                          
     
53%
47%
parasitic diseases Other diseases
 
Figure 3.5: Parasitic diseases occurrence compared with other   
                  diseases in the study area (clinic reports)  
  
  
  
  
 
 
  
 
 
 
48%
37%
15%
Anthelmentics blood parasites drugs External parsites drugs 
 
Figure 3.6: Parasitic drugs (in doses) consumption in the study area  
 
        
        
 
 
 
  
 
 
 
 
 
Plate3.1: Rahad during the wet season (contamination of water  
            source)  
  
 
 
 
 
 
  
  
 
 
 
  
Plate 3.2: Slaughter ground showing poor hygiene 
 
 
 
  
  
  
3.6. Questionnaire results   
       There were 29 settlement areas during the dry season (Massayif), and 
five during wet season (Makharif). The nomads were found scattered in 
different places during the dry season, whereas they mainly congregate in 
five locations during the wet season Table (3.8) and figure (3.7). 
        In the wet season, the main water source is Rahad. Some places have 
additional sources which are:  
 Butta, Hafeir, Al Wadi or Butta and Hafeir as in Table (3.9). 
Figure (3.8) shows the ratios of the additional water sources mentioned. 
        In the dry season, the main water sources are Ragaba and Downki. 
There are additional sources which are: 
 Hafeir, Id, Bahr Al Arab or Id and Hafeir as in Table (3.10).  
Figure (3.9) shows the ratios of the additional water sources mentioned. 
       The livestock composition in the study area was: mainly herds of 
cattle, sheep and goat, and few camel and equines as pack animals. The 
nomads have a good knowledge about parasitic diseases and their 
symptoms, but their knowledge about the treatment and control was not 
adequate.                           
      They mentioned the following diseases and vector problems as the 
most important: Alk (mixed infection of internal parasites and tick-borne 
diseases), Ticks and tick-borne diseases, Loggam (insects) and 
trypanosomosis, FMD, B.Q, Fascioliasis, H.S, PPR, Pneumonia, Sheep-
pox and green fodder poisoning. 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
Table 3.8: Wet seasons settlement areas (Makharif) 
%Area of settlement No. 
43.00% 
22.00% 
21.00% 
8.00% 
6.00% 
Abu Bateekh 
Abu Gabra 
Babanosa 
Muglad 
Sumaa 
1 
2 
3 
4 
5 
100.00% Total 
 
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
Abu Bateekh Abu Gabra Babanosa
Muglad Sumaa
  
Figure 3.7: Wet seasons settlement areas (Makharif) 
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
 
Table 3.9: Water sources during wet season  
% Water source No. 
37.00% 
2.00% 
58.00% 
2.00% 
1.00% 
Rahad 
Rahad, Al Wadi 
Rahad, Butta 
Rahad, Butta,Hafeir 
Rahad, Hafeir 
1 
2 
3 
4 
5 
100.00% Total 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 Butta
Al Wadi
 Butta and Hafeir
 Hafeir
  
Figure 3.8: Ratios of the additional water sources during wet season  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
Table 3.10: Water sources during dry season 
  
% Water source No. 
8.00% 
15.00% 
3.00% 
2.00% 
6.00% 
8.00% 
7.00% 
30.00% 
21.00% 
Downki and Id 
Downki,Id and Hafeir 
Ragaba and Downki 
Ragaba, Downki and Id 
Hafeir and B/Arab 
Ragaba and B/Arab 
Ragaba,Hafeir 
Ragaba, Hafeir and Id 
Ragaba and Id 
1 
2 
3 
4 
5 
6 
7 
8 
9 
100.00% Total 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
Id and Hafeir
Id  
B/Arab
Hafeir
Downki and Id
 
Figure 3.9: Ratios of the additional water sources during dry season 
 
 
 
 
 
 
 
     They ranked the most important diseases as follows: 
mixed infection (Alk) 71%, tick-borne diseases 27%, Biting flies and 
Trypanosomosis 20%, Foot and mouth disease and Black quarter, each as 
20% Table (3.11). 
        As for parasitic diseases ranking the most important one was mixed 
infection, then Ticks and tick-borne diseases and biting flies Table 
(3.12).  
        The animal owners were found treating the most important three 
parasitic diseases as in Table (3.13). 
      The majority of the livestock keepers (58.60%) were treating their 
animals several times and throughout the year Tables (3.14) and (3.15). 
They do not find veterinary services when in remote areas. They find the 
different types of drug in the temporary markets and sometimes in the 
(Farig).  
      The majority of the parasitic diseases were reported by herdsmen as 
infecting all animal species as seen in Table (3.16).                                                             
       Regarding seasonal occurrence of external parasites, especially ticks 
and biting flies, ticks were found 61% and 39%for biting flies during wet 
season, whereas, in the dry season 91% for ticks and 9% for biting flies 
Table (3.17).   
 
 
 
 
 
 
 
 
 
  
 
 
Table 3.11:  Ranking of the most important diseases in the study area  
                     as mentioned by respondents   
 
Ranking 
3rd 2nd 1st Local names The most important diseases No. 
5% 
 
14% 
 
7% 
20% 
5% 
20% 
6% 
5% 
10% 
1% 
2% 
3% 
1% 
1% 
19% 
 
20% 
 
3% 
15% 
2% 
7% 
4% 
2% 
27% 
1% 
0% 
0% 
0% 
0% 
71% 
 
1% 
 
4% 
3% 
2% 
3% 
1% 
1% 
12% 
0% 
1% 
1% 
0% 
0% 
Alk 
 
 
Logam/Abu 
Fasookh 
 
Um Futfut 
Abu Lissan 
Abu Khananyga 
Al Wagaa 
Om Tibail 
Didan 
Goradia 
Abu fishaifeesh    
Goob 
Jadari 
AL DAb 
 
 
Mixed infection (internal parasites 
+ tickborne diseases) 
Biting flies (Tsetse, Tabanus, etc)  
/ Trypanosomiasis 
Plant poisoning 
FMD 
H.S 
B.Q 
PPR 
GITworms / Fascioliasis 
Ticks and Tick-borne diseases 
Pneumonia 
Ringworm 
Sheep pox 
Brucellosis 
NA 
1 
 
2 
 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
100%100% 100%  Total 
 
 
                                                            
 
 
 
 
 
 
 
 
 
 
 
 
Table 3.12: Ranking of the most important parasitic diseases by  
                    animal owners 
Ranking
of parasitic diseases 
3rd2nd1st
Parasitic diseases No.
2.00%
9.00%
12.00%
2.00%
4.00%
71.00%
10.00% 
37.00%
37.00%
4.00%
1.00%
11.00%
82.00%
13.00%
2.00%
3.00%
0.00%
0.00%
Mixed infection (Alk)
Ticks and tick-borne diseases (Goradia)
Biting flies (Logam/Abu Fasookh)
GITworms / Fascioliasis (Didan)
Equine mange (Dalag)
NA
1
2
3
4
5
6
100.00% 100.00% 100.00% Total 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
                                                                            
Table 3.13: Ranking of drugs used for treatment of the most  
                    important parasitic diseases by animal owners 
Rankingof drugs (%) 
3rd2nd1st
The disease  The drug No.
27.58%
31.04% 
 
 
41.38%
16.85%
48.32%
 
34.83%
84.00%
14.00%
 
2.00%
Mixed infection
 
Ticks and tick-
borne diseases
Trypanosomosis
Anthelmentics + (Berenil, Ivomec or 
Oxtetracycline)
Berenil, Imizol, Oxytetracycline and 
Gamatox
Novidium, Ethedium and Samorin 
1
 
2
 
3
100.00%100.00% 100.00% Total 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Table 3.14: Times of treatment of the most important parasitic  
                     diseases  
Ranking of times of treatment 
(%)
Mean 
(%)
3rd2nd1st 
Times of treatment of the 
most important parasitic 
diseases 
58.60%
20.30%
21.10%
50.00%
26.90%
23.10% 
53.90%
18.00%
28.10%
72.00%
16.00%
12.00%
Several times 
Twice 
Once 
100.00% 100.00% 100.00% 100.00% Total  
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Table 3.15: Season of treatment of the parasitic diseases as  
                    mentioned by animal owners   
  
 Season of treatment of the parasitic 
diseases (%) 
All over 
the year Wet Dry Parasitic diseases 
89.36% 
 
36.00% 
 
66.67% 
74.15% 
100% 
5.32% 
 
14.00% 
 
11.11% 
5.17% 
0% 
5.32% 
 
50.00% 
 
22.22% 
20.68% 
0% 
Mixed infection (internal parasites + 
tickborne diseases) 
Biting flies (Tsetse, Tabanus, 
etc)/Trypanosomiasis 
GITworms / Fascioliasis 
Ticks and tick-borne diseases 
Equine mange 
 
        
 
 
 
 
 
 
 
 
 
 
 
 
 
Table 3.16: Species infected by the 1st important disease  
  
Species infected by 
the 1st important 
disease Total 
  All SheepCattle First important disease 
No. 
  
71 
 
1 
 
4 
3 
2 
3 
1 
1 
1 
12 
1 
71 
 
1 
 
0 
0 
0 
0 
0 
0 
1 
8 
0 
0 
 
0 
 
4 
0 
0 
0 
1 
1 
0 
2 
1 
0 
 
0 
 
0 
3 
2 
3 
0 
0 
0 
2 
0 
Mixed infection (internal 
parasites + tickborne diseases) 
Biting flies (Tsetse, Tabanus, 
etc) / Trypanosomiasis 
Plant poisoning 
FMD 
H.S 
B.Q 
Sheep pox 
PPR 
GITworms / Fascioliasis 
Ticks and Tick-borne diseases 
Ringworm 
1 
 
2 
 
3 
4 
5 
6 
7 
8 
9 
10 
11 
100 81 9 10 Total 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Table 3.17: Occurrence of biting flies and ticks  
 
Total (%)  Ticks  Biting flies  Season  No 
100% 
100% 
61% 
91% 
39% 
9% 
Wet season 
Dry season 
1 
2 
  
   
  
  
  
  
  
 
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
They also mentioned the followings as general problems:        
       In the dry season, the pasture is poor and water is scarce Plate (3.3) 
so they are forced to migrate with their livestock for long distances or 
crowd and overgraze certain places which lead to other problem as 
appearance of diseases such as mixed infection (Alk). Moreover, when the 
nomads start moving to the South (October to November), some of them 
burn the vegetation and the grass in order to fight the biting flies 
(Loggam).This practice influences the nutrition during the dry season.               
       Darfour war and the tribal conflicts lead to displacements which 
predispose to disease transmission and appearance of new diseases and 
vectors such as ticks.  
      The previous vast pasture lands were reduced by the extending oil 
fields, and the newly constructed roads blocked some of the natural water 
valleys.  
      Animal teats were damaged by ticks and affected milk production. 
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
 
Plate 3.3: Dry season pastures 
 
 
 
 
 
 
 
 
 
 
 
 
  
Table 3.1: Internal parasites detected in cattle at the administrative units of Abyei locality 
Prevalence of internal parasites 
 
Paramphistomum sp    Fasciola gigantica     Schistosoma bovis    Oesophagustomum sp     Moniezia sp      Eimeria  sp   
No. of 
animals 
examined 
Sites  
3 (7.50%)                               2 (5.00%)                        -                           2 (5.00%)                        -                 1 (2.50%)
3 (7.50%)                                     -                           1 (2.50%)                         -                                -                2 (5.00%) 
6 (15.00%)                                   -                                 -                          1 (2.50%)                         -                      -
6 (15.00%)                            6 (15.00%)                 1 (2.50%)                 1 (2.50%)                  1 (2.50%)         4 (10.00%)
40 
40 
40 
40 
Muglad  
Dibab  
Mayram 
Abyei   
18 (11.25%)                          8 (5.00%)                  2 (1.25%)                  4 (2.50%)                  1 (0.63%)          7 (4.38%) 160 Over all 
prevalence  
 
  
  
 
CHAPTER THREE 
RESULTS 
     The results of investigations on cattle parasitic infestations in Abyei 
locality were as follows:                                                                          
3.1. Faecal samples examination  
        Examination of 160 faecal samples from cattle using floatation and 
sedimentation methods showed that 40 were positive (25%), of these 
Paramphistomum sp constituted 11.25%, Fasciola gigantica 5.00%, 
Schistosoma bovis, 1.50%, Oesophagustomum sp 2.50%, Moniezia sp 
0.63% and Eimeria  sp, 4.38 % Table (3.1).                                                                           
       The seasonal prevalence of infection was calculated from the 
frequency of positive from whole positives for each parasite.  
         Paramphistomum sp was detected in 6 cattle during the dry season 
and 12 during the wet season. This was calculated to be 33.33% during 
the dry season and 66.67% during the wet season.  
       Out of 7 positives Eimeria sp was (14.29%) were during the dry 
season and 85.71% were during the wet season.                                                                     
      Fasciola gigantica was affecting 37.50% during the dry season and 
62.50% during the wet season of the total 8 Fasciola positive cases.                                     
     Oesophagustomum sp was in 25% during the dry season and 75% 
during the wet season of the 4 detected cases.                         .                          
Schistosoma bovis was found only during the wet season, whereas 
Moniezia appeared only during the dry season Table (3.2).                                         
      The occurrence of internal parasites was found to be significantly 
higher during the wet season Figure (3.1). 
     Chi-square (χ2) = 8.533, P- Value = 0.003 (P< 0.01) i.e. it is highly 
significant. The Odds ratio = 3.051, that shows the animals are at high 
risk during the wet season i.e. the seasonal change constitute a risk (O.R 
> 1, could be a risk factor).   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
   
 
  
 
CHAPTER FOUR  
DISCUSSION  
 
         Most of epidemic diseases control was directed towards viral and 
bacterial diseases and most of them are controlled by vaccination and 
antibiotics administration. To plan proper animal health improvement 
strategies it is necessary to assess the parasitic diseases status and their 
impact on livestock production. It is also important to map the prevalence 
of diseases to help in determining the geographical distribution and to 
assess the impact of environmental factors and their effect on the 
epidemiology of these diseases. 
        This study was aimed to: Study the parasitic diseases prevalence in 
the area, show the knowledge of livestock owners about the parasitic 
diseases, identify the disease vectors in the area and their distribution in 
relation to environmental conditions and their distribution, and to propose 
a sound and feasible strategy for control of parasitic disease in nomadic 
livestock production systems. 
         This study was also intended to provide more information on the 
parasitic disease burden on nomadic livestock. Prevalence among 
different age groups, animal species and in the two sexes was calculated. 
The perception of pastoralists about animal diseases, their knowledge and 
practice were also probed. The overall results confirmed the presence of 
gastro-intestinal, blood and external parasites which constitute an 
alarming situation. 
         Each selected animal in the study population had been examined for 
all possible parasitic infection.  
        In Abyei locality, parasitic diseases constitute a major problem. 
Presence of parasites in the study area was most likely attributed to the 
production system, management practices used and the environmental 
conditions in the area.  
        It was observed that, the high tick infestation was one of the major 
problems in the area due to lack of application of proper management 
system and inadequate use of acaricides. Moreover the ecosystem with its 
vegetation cover and soils constitute a hiding place and source of 
parasitic infestation. 
       There is no strategic treatment and application of preventive 
measures. The majority of livestock owners use the drugs randomly 
without a clear plan. Moreover, the veterinary services in the area were in 
a continuous decline due to poor infrastructure, lack of laboratory 
facilities, wars, tribal conflicts and government financial problems.  
        As public health facilities are concerned, there were no proper 
slaughter houses and disposal of the offals and carcasses during meat 
inspection and disease outbreaks. Furthermore, absence of public 
awareness and limited extension programmes in the area.  
        Recently after Darfur civil strife, changes were noticed on the 
livestock movements. Trade animals which used to come from western 
Sudan to Khartoum throughout the year changed their route to pass across 
the study area. Hamar tribes from Northern Kordofan, who used to spend 
the dry season in Darfur, changed their ordinary route to spend the dry 
season in the study area. These changes in the live patterns influenced the 
disease prevalence and animal susceptibility. This is a fact which tallies 
with the expected changes of prevalence when herds are introduced in to 
a new area.   
     As described in the livelihood practices during the seasonal 
movement, it is well established that nomads move North / South in a 
regular seasonal pattern on three routes (morrhals) searching for better 
pasture and water for their large herds. This continuous periodic 
movement is an established practice with advantages that; it is a sort of 
rotational grazing system which is one of the cheapest systems in animal 
breeding. It is also a kind of preventive practice by keeping part of the 
pasture clean during the wet season, where the infection, vectors and 
intermediate hosts were present. On the other hand, the disadvantages of 
this system were: the stress due the continuous migration for long 
distances (100 - 600 km) reduces the production and predisposes to 
disease severity and transmission; this had also been described by Duval, 
(1994).  
      The severity of disease manifestation is affected by the pasture 
condition, where the general livestock health improves during the wet 
season as compared to the dry season poor condition. This is also an 
agreement point with Duval, (1994). Also Hansen and Perry (1994) 
reported that in West Africa, during the dry season, shortages of fodder 
place many animals under nutritional stress, which can influence the 
severity of GI infection.  
         Poor pasture and scarcity of water during the dry season, wars and 
tribal conflicts, the extending oil fields and the newly constructed roads, 
blocked some of the natural water valleys were problems as mentioned by 
the respondents. These problems act as predisposing factor for parasitic 
diseases severity.   
         Concerning the internal parasites from the overall (25%) positive 
cases, the study showed that Paramphistomum sp showed the highest 
prevalence (11.25 %), followed by Fasciola gigantica (5%), Eimeria 
(4.38 %), Oesophagostomum sp (2.5 %), Schistosoma bovis(1.25 %) and 
Moniezia sp (0.63 %). These results tend to be low compared with the 
results from other parts of Sudan; this may be due to the treatment 
administered by owners and resistance developed to parasitism by the 
animals or a positive consequence to nomadism as mentioned above. 
       Paramphistomum sp in this study was found to be (11.25 %) which 
was less than the results reported in dairy cattle by Ahmed (2004) being 
(40 %) in White Nile and 17.6 % in Gazira, due presence of water. 
Gasmelsid (2005) found that the prevalence of Paramphistomum sp 
infection was 2 % during the dry cool season, 0 % during the dry hot 
season and 1.05 % during the wet hot season in dairy cattle kept under 
intensive system. 
        Fasciola gigantica was found to be 3 (37.50%) during the dry 
season and 5 (62.50%) during the wet season. The general prevalence in 
the area was found as (5%), which is also less than the results found by 
Ahmed (2004) in White Nile (34.4 %) and 14.4 % in the Gizera. This is 
due to presence of adequate water sources and intermediate host in in 
White Nile and Gizera. 
          In spite of the difference in the prevalence from area to another, the 
flukes are widely distributed (Fasciola, Paramphistome and Schistosoma) 
in study area. This agree with Hansen and Perry, (1994) and Edward, 
(2006b), they indicated that the presence and spread of these flukes 
commonly throughout Africa, South America, Middle East and Asia 
where there are good water sources in which the snail intermediate hosts 
are found. This is agrees with the respondents in that, there were different 
water sources in the area, which act as source of infection and spread. 
          The prevalence of Coccidia was found 4.38 %, its frequency was 
higher during the wet season, because it provide good conditions for the 
GI parasites to flourish.  
          Oesophagostomum sp was found 2.5 %, and its frequency was 
higher during the wet season. Also it was observed there were 
considerable numbers of fibrous nodules in the intestinal wall of cattle 
slaughtered in the area. This strongly related to faecal result of the 
parasite. 
       The percentage of Schistosoma and Moniezia were (1.25 %) and 
(0.63 %) respectively, which showed that some parasites which are not 
transmitted, can be confined to certain areas. This may create a hazard, if 
the infected animals move and contact other susceptible ones.  
       Generally, it was found that the prevalence of internal parasites was 
increased and become high during the wet season, because the climatic 
conditions become favourable for the development of internal parasites. 
This agrees with the result of the questionnaire, in which the respondents 
ranked the first important parasitic disease is Alk (82%), which means; 
the mixed infection that results from contaminated land due to presence 
of high animal population grazing in one area for many years leading to 
complicated disease problems. This can be strongly related to the result 
that the nomads congregate in five major locations (Makharif) during the 
wet season.These agree with Magzoub, (2002), he stated that, stock 
management and high density have an important role on contamination of 
the environment.  
      Moreover, the structure and type of the grass depend upon soil type, 
and that determine the degree of formation of the space between the soil 
and the grass (mat). The mat is mainly found at the old grazing lands, and 
it keeps the high humidity for weeks in dry seasons. Presence of this 
humidity and air pockets in the mat decreases the change of temperature, 
which helps in presence and growth of larvae of worms, ticks and other 
larval stages of insects (Magzoub, 2002). 
       There was no information available regarding parasitic diseases in 
Abyei area. In addition there was no any research conducted in this field. 
Ticks infestation was found high (100%), also the animal owners clarified 
that, ticks were 61% and 39% for biting flies during wet season, whereas, 
in the dry season 91% for ticks and 9% for biting flies. Ahmed, (2004) 
found that; the prevalence of ticks infestation on cattle in the White Nile 
dairy farms was (49.6 %) and (44 %) at Gezira. This due to the 
differences in management systems. In addition Maiju, (2005) in Pibor 
area found that among animal species, cattle were highly infested 53% 
with different tick species than other animals. 
         This investigation concluded the presence of nine tick species 
infesting livestock in four selected locations (the administrative units) in 
Abyei locality. The tick species identified was similar to those reported 
from Kordofan. It is also similar to that from Pibor and Kosti, however in 
this study Amblyomma variegatum and Boophilus annulatus were not 
found. It differs from Julla, 2003 in Amblyomma variegatum, Boophilus 
annulatus, Rhipicephalus parvus, Haemaphysalis leachi and 
Rhipicephalus appendiculatus which is a tick of high rainfall. 
         The majority of ticks identified were almost present throughout the 
area. Amblyomma lepidum and Hyalomma m. rufipes were found higher 
and actively distributed throughout the year among the hosts with relative 
preference to cattle and camel, this agree with Osman, et al (1982). But 
Rhipicephalus sanguineus was found the highest one with a significant 
distribution in sheep with restricted presence in other animal species. In 
addition to that Rhipicephalus simus. Simus, the glossy tick was found the 
least one, and only in the southern part of the area (Abyei town). This 
agrees with Walker et al, (2003) and Maiju results in (2005) in that, it is a 
tick of savanna climate, widely distributed in the moderate to high rain 
fall regions. 
      Ticks results were strongly relevant to the livestock owners ranking of 
parasitic diseases, in which the mixed infection, Alk is the most 
important, then ticks and tick-borne disease, Goradia and biting flies and 
Trypanosomosis, Abu Fasookh. In Unity State Messeria ranked African 
Animal Trypanosomosis (AAT) according to its importance to be in the 
fourth place (Omer, 2005).  
          Maiju, (2005) in Pibor area found that, the three most abundant 
tick species were Amblyomma lepidum 54.6%, Rhipicephalus 
sanguineus 20.5% and Rhipicephalus evertsi 16.2%, whereas in this 
study, the most abundant ones were Rhipicephalus sanguineus 38.60%, 
Amblyomma lepidum (29.06%) and H.marginatum. rufipes 27.91%. 
       According to Walker et al, (2003) and Maiju, (2005), Amblyomma 
lepidum, was widely infesting animal species and occurs in a wide 
variety of climatic regions from temperate to savanna and desert, but it 
most commonly inhabits arid habitats with 250 – 500 rainfall. This is 
also agree with Osman, et al (1982).They reported that, the ecological 
distribution of Amblyoma lepidum, Amblyomma variegatum, Hyalomma 
m. rufipes, H. truncatum, Rhipicephalus simus, Boophilus decoloratus, 
B. annulatus, paralleled the distribution of cattle in savannah zones. 
They also found that Hyalomma m.  rufipes appeared to be the most 
common Hyalomma on cattle in the area, and  Amblyomma  lepidum was 
mainly collected from cattle, but it was  also found on sheep  and  goats. 
This is of significance to the epidemiology of heartwater, theileriosis, 
anaplasmosis and babesiosis. Therefore, incidence of these diseases is 
expected to be high in the study area, whenever the conditions become 
favorable.  
       The pan-tropical dog tick, Rhipicephalus sanguineus group was 
found the most abundant one in this area. This agrees with Walker et al, 
(2003). They showed that, this species has become the most widespread 
tick throughout the tropics and sub-tropics due to its specialized feeding 
on domestic dogs. Furthermore, it is a tick of warm and moist climates 
and is sparse in desert climate. 
        The study revealed that there were Theileria species 5.88% and 
Babesia species 5.15%, of overall prevalence 11.03%. The frequency of 
Theileria species was found the same during the different seasons, where 
as Babesia species was slightly higher during the wet season. This 
agrees with tick identification results in the area. 
      Siddig (1997) calculated the prevalence of Bovine tropical 
theileriosis in Khartoum state as (34.07 %), whereas Ahmed, (2004) 
found (6.4 %) theileriosis and (4.8 %) babesiosis at the White Nile dairy 
farms, besides, (4 %) and (1.6 %) for theileriosis and babesiosis 
respectively at Gezira. These differences in results were due to high 
susceptibility of the foreign breeds in Khartoum and resistance of the 
local Zebu breeds in Abyei area. This is agree with Jongejan, (2003), 
who reported that, Sudan is in the unique position to host all major 
tropical tick-borne diseases that occur throughout Africa. There is 
tropical theileriosis in cattle in the North, East Coast fever in cattle in the 
South, Malignant theileriosis in sheep, Bovine babesiosis and 
anaplasmosis and heartwater, which constitutes mainly a problem in 
small ruminants.                                                                                          
           Regarding the biting flies, Atylotus agrystus, Atylotus fuscipus, 
Tabanus taeniola and Ancala latipes were found in the area, of which 
Atylotus agrystus and Tabanus taeniola were the more abundant in the 
area.This indicates that there is possibility of mechanical transmission of 
Trypanosomiasis in the area. This agrees with Cheneau (1995) and Kheir 
and Majid, (1999). They clarified that, the main tabanid species found 
throughout Sudan involved in animal irritation and incriminated in the 
mechanical transmission of pathogens are: Atylotus agrestis, Atylotus 
fuscipes, Tabanus taeniola, T. Sufis, T. baguettes, T. gratus, philoliche 
magretti, Ancala latipes and Ancala Africana. Kheir and Majid, (1999) 
also added, most of the cattle owners spend the dry season in tsetse 
infested areas where grass and water are plenty. During their stay, their 
animals contract trypanosomiasis and on their way back to their rainy 
season grazing lands, the disease was disseminated to resident cattle by 
mechanical vectors. Therefore, Trypanosomiasis has been recorded from 
many areas outside tsetse belt, because of biting flies. This is also agrees 
with the respondents in that biting flies (Loggam) annoying them during 
the wet season, therefore they migrate to Northern parts of the area. 
Other biting flies may be present in the area, although they were not 
found during the survey. 
          In this study, trypanosome species were not found in cattle. This 
may be due to the breed resistance and continuous treatment throughout 
the year using Samorin, Novidum, Ethedium or Berenil. That was 
clarified by what the cattle keepers mentioned in drug consumption in 
the area. Other animal species (e.g. camel, wildlife, etc), may be carrying 
the parasite in the area. Trypanosoma vivax was found at other places in 
Sudan; Omer (2005) in Unity State, found Trypanosoma vivax in cattle 
with infection rate of15% in the dry season and 6% in the wet season, 
whereas, Abdel Rahman (1993) found at the Central State of Sudan, the 
infection rate with T. vivax in cattle, sheep, goats and camel was found 
to be 2.75%, 4.40%, 3.75% and 21.60% respectively. 
      As the parasitic disease burden on an individual animal is concerned, 
it was found that, 64% of the animals were infested with ticks only, 32% 
with one internal parasite and ticks, and 4% with two internal parasites 
and ticks.     
     Moreover, from the clinical records it was appeared that, parasitic 
diseases constitute a major problem, and constitute 53% of the total 
diseases in the study area. The records also viewed that, anthelmentic 
drugs were the mostly used in high quantities (48%), than blood parasites 
(37%) and external parasites drugs which were 15%.  
       These results and findings in the study area were strongly relevant to 
each other. Therefore, parasitic diseases constitute a real problem in the 
area. In addition, from the low consumption of the external parasites 
drugs (the lower one), it became obvious that, cattle keepers knowledge 
about the acaricides and prevention was inadequate. Therefore, ticks 
infestation was very high and represents a major problem which needs 
more extensive control measures. Blood parasites drugs consumption was 
reasonably agrees with results in that, the vectors (ticks) were present, but 
the parasites (Theileria sp and Babesia sp) prevalence, were not high. 
       The participatory study showed that PRA technique can be used to 
collect useful information on parasitic diseases and their impact on 
livestock. Livestock keepers were fully participated in the PRA practices 
and were very keen to discuss their animal health problems. The 
application of this technique encouraged the herders to re-evaluate their 
own knowledge of diseases and their problems and enable them to rank 
the diseases and scoring the symptoms relative to each one. 
      The nomads distinguished between the important diseases and they 
possessed a good knowledge on local diseases, their symptoms, to some 
extent the causative agents and the relative environmental conditions. 
This agrees with Catley and Mariner, (2002).The high agreement between 
the participants indicated that, the ranking and matrix scoring methods 
were valuable in expressing or evaluating animal health problems. 
Regarding the validity of the results produced by these methods, the 
informations given were valuable and similar to veterinary knowledge. 
For instant, the participants considered Alk (mixed infection) to be the 
main animal health problem in the area. This evidence supported the 
findings of Hansen and Perry, (1994).  
        Based on results of participatory survey obtained, it is clear that the 
cattle owners are not oriented about the strategic treatment (using of 
drug) of the different parasitic diseases, management and environment. 
This indicates that there was no complete awareness about disease 
treatment, management and proper environmental usage among cattle 
keepers in the study area. 
       Therefore, public awareness programmes are very essential by 
application of extensive extension services to livestock owners with 
regard to the importance of parasitic diseases, the economic benefit of 
control programme and the efficient ways of control should be considered 
to control parasitic diseases in the area. It must be directed at all levels of 
the public-producers, consumers, traders, transporters, processors, 
wholesalers, retailers and travelers, and it must include decision-makers 
from all levels of government, private industry and livestock 
organizations (FAO,1999). 
        Because of the limited veterinary services and general life pattern in 
the area, Community participation is considered to be one of the most 
important elements for the control of parasitic diseases, particularly for 
prevention and epidemic logical surveillance.  
       Epidemiological studies of parasitic diseases as threats to livestock 
production should be conducted in the near future in order to minimize 
the risk of parasitic diseases in Abyei area. 
      It become clear that parasitic diseases constitute a real problem in the 
study area, mainly the mixed infection (Alk), which the most important 
one, then Ticks and tick-borne disease Goradia, besides biting flies 
(Logam).  
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Glossary of the Local Terms 
? Abu Fasookh:    Trypanosomiasis in cattle. 
? Abu Khanayga: Haemorrhagic septicaemia in cattle. 
? Abu Lissan: Foot and Mouth disease. 
? Abu Kibaida: Fascioliasis. 
? Al Tair: The biting flies such as Tabanus, tsetse flies, etc. 
   
? Al Dab: Brucellosis. 
? Al Wajaa:    Black quarter in cattle.  
? Al Dar: A known place where the nomads normally stay during 
their seasonal movement (homeland). 
? Alk: Mixed infection due to presence of high animal 
population grazing in one area for many years leading 
to complicated disease problems i.e. contaminated land 
covered with Faeces, carcasses, worms, ticks, other 
wastes, etc.   
? Ameer: The highest tribal leader, who solves the tribe problems 
and represents them. He is responsible for many 
Omdas. 
? Bowad: Berenil.  
? Butta  A wide extended low place at the muddy areas where 
water accumulates during the rainy season. 
? Chelewy: The movement of the nomads back to the South at the 
end of the rainy season, which co-insides with October. 
It may be earlier, when the rainfall is not enough. 
? CAHW: Community animal health worker; A person from the 
community who is selected to deliver animal health 
services. 
? Dahal: The deepest part of the Ragaba which act as water 
reservoir. 
? Darrat: The end of the wet season, when people go to cultivate 
their small farms (mainly October to November). 
? Downkey: Water pumps. 
? Farig: The family temporal houses in Al Dar. 
? Goradia Tick-borne diseases. 
? Haba Hamra:    Ethedium / Novidium. 
? Id The water source where deep water holes (3-10m× 1m) 
are digged manually by the nomads, used as water 
source during dry season.  
? Jami Amrad: Oxyteteracycline injection. 
? Khareef: The wet warm season which extends from June to 
October. 
? Loggam: Presences of insects (flies) in large quantities which 
annoy people and animal, cause diseases. These flies 
like tabanus, tsetse fly, stomoxys, mosquitoes, etc.   
? Makhraf: The place where the nomads stay during the wet 
season. It came from (khareef) which means the wet 
season. 
? Masyaf: The place where nomads stay during the dry season. It 
came from (Saif) which means the dry hot season. 
? Morrhal: Traditionally known cattle route, through which 
nomads move (North/South), and specified by 
authorities and tribal regulations. 
? Omda: The leader of one tribe and responsible for many 
Sheikhs. 
? Om Futfut: Green plant poisoning. 
? Om Tibail: PPR. 
? Ragaba: A natural water course which supplies the rivers in the 
Southern part of study area. 
? Rahad: A small place at the sandy areas where water 
accumulates during the rainy season. 
? Rushash: The beginning of the wet season when people start 
moving from dry season areas (in June).   
? Saif: The dry hot season which co insides March, April and 
May. 
? Shitta: The dry cool season which co-insides mainly 
December to February.  
? Sheikh: The leader of a group of people within the tribe. 
? Sufoof: Anthelmentic powders. 
? Tagalli: The moving families: women and children. 
           
     
       
                                                
 
 
 
 
 
 
 
 
 
 
  
 
  ﺑﺴﻢ ﺍﷲ ﺍﻟﺮﲪﻦ ﺍﻟﺮﺣﻴﻢ
   اﻷﻣﺮاض اﻟﻄﻔﻴﻠﻴﺔ ﺑﻤﻨﻄﻘﺔ أﺑـﻴﻰ   ﻋﻦإﺳﺘﺒﻴﺎن
   :ﺍﳌﺮﺟﻊ ( 1) 
  : ..................ﺍﻟﺮﻗﻢ 
  ( :..................ﺍﳌﻨﻄﻘﺔ)ﺍﶈﻠﻴﺔ :..................                           ﺍﻟﻮﻻﻳﺔ 
  :...................................ﺍﻟﻔﺮﻳﻖ / ﺍﻟﻘﺮﻳﺔ 
  : ...................... ﺍﻟﻘﺒﻴﻠﺔ :..............................    ﺻﺎﺣﺐ ﺍﻟﻘﻄﻴﻊ ﺇﺳﻢ
  ...............ﻣﺴﺘﻘﺮ  /    ﻣﺘﺮﺣﻞ 
  : )      ( ﺧﻴﻮﻝ: )     ( ﲨﺎﻝ: )      (ﻣﺎﻋﺰ: )      ( ﺿﺄﻥ: )      ( ﺃﺑﻘﺎﺭ: ﺗﺮﻛﻴﺒﺔ ﺍﻟﻘﻄﻴﻊ 
  : ........................  ﺍﳌﺨﺮﻑ : ................                          ﺍﳌﺼﻴﻒ 
  : .......................ﺍﳋﺮﻳﻒ : ...................          ﺍﻟﺼﻴﻒ :  ﻣﺼﺎﺩﺭ ﺍﳌﻴﺎﻩ 
   : ﺗﺮﺗﻴﺐ ﺍﻷﻣﺮﺍﺽ ( 2 ) 
 ﻡ ﺃﻫﻢ ﺍﻷﻋــــــــــﺮﺍﺽ ﺍﳌـــــــــﺮﺽ
 ﺍﻹﺳﻢ ﺍﻟﻌﻠﻤﻰﺍﻹﺳﻢ ﺍﶈﻠﻰ 
 ﺍﳊﻴــﻮﺍﻥ
 
     1
     2
     3
     4
     5
     6
     7
     8
     9
     01
     11
     21
     31
     41
     51
  
  
  
  :   ﺍﻟﻌﻼﺝ  ( 3) 
ﻋﺪﺩ ﺍﳌﺮﺍﺕ ﰱ ﺍﻟﻌﻼﺝ / ﺍﻟﺪﻭﺍﺀ    ﺍﳌـــﺮﺽﻡ 
 ﺍﻟﻌﺎﻡ
ﺍﳌﺼﺪﺭ  ﺍﳌﻮﺳﻢ
      1
      2
      3
      4
      5
      6
      7
      8
      9
      01
  
  :ﺸﺮﺍﺕ ﺍﳌﻮﺟﻮﺩﺓ ﰱ ﺍﳌﻨﻄﻘﺔ ﺍﳊ
  : ............................................................         ﺍﳋﺮﻳﻒ 
  : ............................................................         ﺍﻟﺼﻴﻒ 
  .................: ...........................................ﺍﳊﺸﺮﺍﺕ / 1: ﺍﻟﻌﻴﻨﺎﺕ ﻟﻠﻔﺤﺺ 
  : ...............................................................ﺍﻟﱪﺍﺯ / 2                     
  : ................................................................ﺍﻟﺪﻡ / 3                     
  ....................................( :.....................ﺇﻥ ﻭﺟﺪ )  ﻓﺤﺺ ﺍﳌﻴﺖ - 
  .................................................................................
(    ﺍﳊﻴﻮﺍﻧﺎﺕ ﺍﻟﻌﺎﺑﺮﺓ ، ﺍﻷﺳﻮﺍﻕ ، ﺍﻟﱰﺍﻋﺎﺕ ، ﺣﺎﻟﺔ ﺍﳌﺮﻋﻰ  : ) ﻣﻼﺣﻈﺎﺕ ﻋﺎﻣﺔ ( 4) 
..........................................................................................................
..........................................................................................................
          ...................................................................
  
  
  
  
  
                    
  : ﺍﻹﳌﺎﻡ ﺑﺄﻋﺮﺍﺽ ﺍﻷﻣﺮﺍﺽ ﺍﻟﻄﻔﻴﻠﻴﺔ ﻣﻘﺎﺭﻧﺔ ﳌﻌﺮﻓﺔ
 ...................ﻣﺮﺽ  ...................ﻣﺮﺽ  ...........................ﺃﻋﺮﺍﺽ ﻣﺮﺽ  ﻡ
    1
    2
    3
    4
    5
    6
    7
    8
    9
    01
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
 ﻢﻴﺣﺮﻟﺍ ﻦﲪﺮﻟﺍ ﷲﺍ ﻢﺴﺑ  
Parasitic drugs consumption during the study at the study area 
     (for drug stores) 
RemarksQuantityUnitThe Drug No.
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Samples (…………………………………..) 
Animal Remarks
AgeSexSp
DateLocationOwner nameNo.
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
  
  
  
  
  
  
ﻢﻴﺣﺮﻟﺍ ﻦﲪﺮﻟﺍ ﷲﺍ ﻢﺴﺑ  
Estimate of livestock population by state /2002 
 
ﺔﻳﻻﻮﻟﺍﺔﻠﻤﳉﺍ 
Total
ﻞﺑﻹﺍ 
Camel
ﺰﻋﺎﳌﺍ 
Goats
ﻥﺎﻀﻟﺍ 
Sheep
ﺭﺎﻘﺑﻷﺍ 
Cattle
state
 ﻥﺎﻓﺩﺮﻛ ﻝﺎﴰ7088927 605047 2157408 3782257 544215  North Kordofan 
 ﻥﺎﻓﺩﺮﻛ ﺏﻮﻨﺟ6218597 162712 1737912 1895833 2422140 South Kordofan 
ﻥﺎﻓﺩﺮﻛ ﺏﺮﻏ9161345 411265 1917696 3655241 3177143 West Kordofan 
 ﺭﻮﻓﺭﺍﺩ ﻝﺎﴰ7079015 397172 2656808 3396505 628530 North Darfour  
 ﺭﻮﻓﺭﺍﺩ ﺏﻮﻨﺟ10155074 74950 2756688 3471773 3851663 South Darfour 
 ﺭﻮﻓﺭﺍﺩ ﺏﺮﻏ10753521 286989 3236112 3528225 3702195 West Darfour  
 ﻑﺭﺎﻀﻘﻟﺍ4002731 165915 970834 1919354 946628 Elgedarif  
ﻼﺴﻛ2837572 431444 1134637 884408 387083 Kassala 
 ﺮﲪﻷﺍ ﺮﺤﺒﻟﺍ1274359 224530 659208 329301 61320 Read sea 
 ﻕﺭﺯﻷﺍ ﻞﻴﻨﻟﺍ11642943 143494 3212141 4516128 3771180 Blue Nile 
 ﺭﺎﻨﺳ3867936 78474 1102675 1241935 1444853 Sennar 
 ﺓﺮﻳﺰﳉﺍ6071979 82958 1566118 2234543 2188358 Elgezira 
 ﺾﻴﺑﻷﺍ ﻞﻴﻨﻟﺍ7643183 23702 2145422 2281586 3192473 White Nile 
 ﺔﻴﻟﺎﻤﺸﻟﺍ2278732 32991 1054733 884408 306600 Northern 
 ﻞﻴﻨﻟﺍ ﺮ2206974 76872 1106670 931451 91980 River Nile 
ﺮﳋﺍ ﻡﻮﻃ1214092 4484 591290 399866 218453 Khartoum 
 ﻞﻴﻨﻟﺍ ﱄﺎﻋﺃ ﻝﺎﴰ2003456 0 423491 625672 954293 North upper Nile 
 ﺓﺪﺣﻮﻟﺍ4289516 0 1689970 1453629 1145918 Unity 
 ﻲﻠﻘﻧﻮﺟ3953412 0 1162603 1368951 1421858 Gongoli 
 ﻝﺍﺰﻐﻟﺍ ﺮﲝ ﻝﺎﴰ4359162 0 1570114 1256048 1533000 N.Bahr Elgazal 
 ﻝﺍﺰﻐﻟﺍ ﺮﲝ ﺏﺮﻏ342815 0 1078704 1138441 1211070 W.Bahr Elgazal 
 ﺕﺍﲑﺤﺒﻟﺍ3886996 0 1410306 1204301 1272390 Albohairat 
 ﺏﺍﺭﹶﺍﻭ4062346 0 1318416 1260752 1483178 Warab 
 ﻞﺒﳉﺍ ﺮﲝ3198712 0 1110666 1237231 850815 Bahr Elgabal 
 ﺔﻴﺋﺍﻮﺘﺳﻻﺍ ﻕﺮﺷ2955018 0 1090690 1002016 862313 E. Eqqatoria 
 ﺔﻴﺋﺍﻮﺘﺳﻻﺍ ﺏﺮﻏ2889192 0 1090690 1143145 655358 W. Eqqatoria 
ﺔﻠﻤﳉﺍ128523000 3203000 39952000 47043000 38325000 Total 
 
Source: PACE / Ministry of Animal Resources / Sudan 
  
 
